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t December 8, 2005

Steve Trent
Fluor Hanford, Inc.
PO Box 1000
MSIN A0-21
Richland, WA 99352

Re: DBS&A Laboratory Report for Fluor Hanford, Inc.
BC Crib Geotechnical Characterization of C-33 Sand (Contract No: 27892)

Dear Mr. Trent:

Enclosed is the final report for the Fluor Hanford, Inc.; BC Crib Geotechnical Characterization
of C-33 Sand (Contract No: 27892). Please review this report and provide any comments as
samples will be held for a maximum of 30 days. After 30 days samples will be returned or
disposed of in an appropriate manner.

Sample B1F3D4 Composite required small oversize fraction (> #4 sieve material) corrections for
the proctor compaction and saturated and unsaturated hydraulic conductivity testing. Sample
B1F3D4 Custom Blend was specifically created based on criteria provided by Fluor Hanford,
Inc. Both Composite and Custom Blend samples were remolded to 80%, 90%, and 95% of their
respective maximum dry bulk densities. All of the samples settled significantly during saturated
hydraulic conductivity testing, and continued settling throughout unsaturated hydraulic
conductivity testing. The dimensions of the settled samples were estimated based on the average
of the measurements obtained after saturated hydraulic conductivity testing and throughout
unsaturated hydraulic conductivity testing. Additional sample test results are provided
(designated by the notation 'MSD') based on these estimated measured settled densities (MSDs).

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the material tested. However, DBS&A does not
assume any responsibility for interpretations or analyses based on the data enclosed, nor can we
guarantee that these data are fully representative of the undisturbed materials at the field site.
We recommend that careful evaluation of these laboratory results be made for your particular
application.

The testing utilized to generate the enclosed final report employs methods that are standard for
the industry. The results do not constitute a professional opinion by DBS&A, nor can the results
affect any professional or expert opinions rendered with respect thereto by DBS&A. You have
acknowledged that all the testing undertaken by us, and the final report provided, constitutes
mere test results using standardized methods, and cannot be used to disqualify DBS&A from
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Mr. Steve Trent
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rendering any professional or expert opinion, having waived any claim of conflict of interest by
DBS&A.

We are pleased to provide this service to Fluor Hanford, Inc. and look forward to future
laboratory testing on other projects. If you have any questions about the enclosed data, please do
not hesitate to call.

Sincerely,

DANIEL B. STEPHENS & ASSOCIATES, INC.
LABORATORY / TESTIN FACILITY

Joleen Hines
Laboratory Supervising Manager

Enclosure
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Daniel B. Stephens & Associates, Inc.

Summary of Tests Performed

Laboratory

Initial Sofl

Properties'

Saturated

Hydraulic

Conductivity2

Moisture

Characteristicss

Unsaturated

Hydraulic

Particle

S¢e° Effective

Custom

Blend Air

1/3, 15 Bar

Points and

WaterHofding Atterberg Proctor

Sample Number (8, pa CH FH HC: PP: TH; WP; RH Conductivity DS:WS: H Porosity Creation Permeability Capacity Limits Compaction

B1F3D4 Small Sub-Sample X

B1 F3D4 Composile X X

B1F3D4 Composite (80%) X X X X: X X X

B1F3D4 Cornp (80%) MSD° X X X X; X X X

B1 F3D4 Composite (90%) X X X X XX X

B1F3D4 Cornp (90%) MSDS X X X: X: : X: X x

B1F3D4 Composite (95%) X X X X: X X X

B1 F3D4 Comp (95%) MSD' X X X X; X X X

81 F3D4 Custom Blerd X X X

B1 F3D4 Custom Blend (80%) X X X X: : X^ X X

Bl F3D4 Blend (80%) MSD° X X X ; X X; X X

B1 F3D4 Custom Blend (90%) x x X; X; X X X

B1 F3D4 Blend (90%) M5D5 X X X: X: X X x

81 F3D4 Custom Blend (95%) X X X X; X X X

B1 F3D4 Blend (95%) MSD° X X X; X; X X x

' e= Imtlal m0lswre t.nntant, pd = ury twnc oeneny, 0= li&ouia[Ba porosiry

2 CH = Constant head, FH = falling head

3 HC = Hanging column, PP = Pressure plate, TH = Thamooouple psychnrneter, WP= Water actWity meter, RH = Rela6ve humidity box

" DS = Dry sieve, WS = Wetsieve, H = Hydrometer

5 MSD= Measure Settled Density. Remolded samples settled significantly during saturated hydraulic conductivity testing, and continued settling throughout

unsaturated hydraulic conductivity testing. Settled dimensions were estimated based on the average of the measurements obtained after saturated hydraulic

conductivity testing and throughout unsaturated hydraulic conductivity testing. Additional sample test results are provided (designated by the notation 'MSD' following

the sample name) based on these averages of the estimated measured settled densities.
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Proctor Data

Sample Prep Summary

Target Remold
Densities at 80%, 90%
& 95% of Maximum Dry
Bulk Density, Dry of
Optimum Moisture

Content Actual Remold Values

Estimated Average
Measured Settled Densities

(MSD)*

Optimum Maximum Average
Moisture Dry Bulk Moisture Dry Bulk Average Dry Percent
Content Density Dry Bulk Density Content Density Bulk Density Settled

Sample Number (% g/g) (g/crn) (g/cm) (%, g/g) (g/cm3) (g/cm) N

B1F3D4 Composite (80%) 12.7 1.82 1.46 9.6 1.49 1.83 18.6%

B1F3D4 Composite (90%) 12.7 1.82 1.64 5.3 1.64 1.83 11.6%

B1F3D4 Composite (95%) 12.7 1.82 1.73 11.1 1.75 1.85 5.6%

B1 F3D4 Custom Blend (80%) 15.4 1.73 1.38 13.2 1.40 1.72 18.7%

B1 F3D4 Custom Blend (90%) 15.4 1.73 1.56 13.6 1.58 1.78 11.7%

B1F3D4 Custom Blend (95%) 15.4 1.73 1.64 13.5 1.66 1.75 5.0%

"MSD= Measure Settled Density. Remolded samples settled significantly during saturated hydraulic conductivity testing, and
continued settling throughout unsaturated hydraulic conductivity testing. Settled dimensions were estimated based on the
average of the measurements obtained throughout saturated and unsaturated hydraulic conductivity testing. Additional sample
test results are provided (designated by the notation 'MSD' following the sample name) based on these averages of the
estimated measured settled densities.



Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Initial Moisture Content Dry Bulk Wet Bulk Calculated
Gravimetric Volumetric Density Density Porosity

Sample Number (°, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

B1 F3D4 Small Sub-Sample 7.9 NA NA NA NA

131 F3D4 Composite (80%) 9.6 14.3 1.49 1.63 43.7

B1F3D4 Comp (80%) MSD 9.6 17.6 1.83 2.01 30.9

B1 F3D4 Composite (90%) 5.3 8.7 1.64 1.73 38.0

B1 F3D4 Comp (90%) MSD 5.3 9.7 1.83 1.93 30.9

B1 F3D4 Composite (95%) 11.1 19.3 1.75 1.94 34.1

B1 F3D4 Comp (95%) MSD 11.1 20.5 1.85 2.05 30.2

B1 F3D4 Custom Blend (80%) 13.2 18.5 1.40 1.58 47.2

B1F3D4 Blend (80%) MSD 13.2 22.8 1.72 1.95 35.1

B1F3D4 Custom Blend (90%) 13.6 21.5 1.58 1.79 40.5

B1F3D4 Blend (90%) MSD 13.6 24.3 1.78 2.03 32.7

B1 F3D4 Custom Blend (95%) 13.5 22.5 1.66 1.89 37.3

B1F3D4 Blend (95%) MSD 13.5 23.7 1.75 1.99 34.0

NA = Not analyzed
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Summary of Saturated Hydraulic Conductivity Tests

K88t Method of Analysis
Sample Number ( cm/sec) Constant Head Falling Head

B1F3D4 Composite (80%) 8.3E-02 X

B1 F3D4 Comp (80%) MSD 6.7E-02 X

B1F3D4 Composite (90%) 5.2E-02 X

B1 F3D4 Comp (90%) MSD 3.5E-02 X

B1 F3D4 Composite (95%) 4.0E-02 X

B1 F3D4 Comp (95%) MSD 3.8E-02 X

B1 F3D4 Custom Blend (80%) 5.3E-02 X

B1F3D4 Blend (80%) MSD 4.3E-02 X

B1F3D4 Custom Blend (90%) 5.0E-02 X

B1 F3D4 Blend (90%) MSD 4.5E-02 X

B1F3D4 Custom Blend (95%) 2.8E-02 X

B1 F3D4 Blend (95%) MSD 2.7E-02 X
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Summary of Moisture Characteristics
of the initiai Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm3/cm3)

B1 F3D4 Composite (80%) 0 27.2
9 25.4

41 7.2
82 4.7

510 3.6
9790 1.6

851293 1.2

B1 F3D4 Comp (80%) MSD 0 33.4
9 31.2

41 8.9
82 5.7

510 4.4
9790 1.9

851293 1.4

131 F3D4 Composite (90%) 0 33.3
4 31.4

15 23.8
81 5.0

510 3.9
14583 3.4

851293 1.4

131 F3D4 Comp (90%) MSD 0 37.2
4 35.1

15 26.6
81 5.5

510 4.4
14583 3.8

851293 1.5
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Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number (-cm water) (%, am3/cm3)

B1 F3D4 Composite (95%) 0 33.0
11 30.6
37 9.0
84 5.4

510 4.3
7750 2.6

851293 1.4

B1 F3D4 Comp (95%) MSD 0 35.0
11 32.4
37 9.5
84 5.8

510 4.6
7750 2.8

851293 1.4

B1F3D4 Custom Blend (80"/0) 0 31.8
10 29.7
36 14.0
90 5.2

612 4.0
14787 2.7

851293 1.3

B1F3D4 Blend ( 80%) MSD 0 39.1
10 36.5
36 17.2
90 6.4

612 4.9
14787 3.3

851293 1.6
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Daniel B. SteOhens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm3/cm3)

B1F3D4 Custom Blend (90%) 0 33.8
11 32.2
39 14.5
82 6.2

612 4.7
23047 2.3
851293 1.5

B1 F3D4 Blend (90%) MSD 0 38.3
11 36.5
39 16.4
82 7.0

612 5.3
23047 2.6

851293 1.7

B1 F3D4 Custom Blend (95%) 0 35.8
10 32.4
35 15.9
79 6.2

510 4.6
22334 2.9

851293 1.7

B1F3D4 Blend (95%) MSD 0 37.7
10 34.1
35 16.7
79 6.5

510 4.8
22334 3.1
851293 1.8



Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Sample Number a (cni) N (dimensionless) Or 0,

B1F3D4 Composite (80%) 0.0571 2.7210 0.0220 0.2743

B1 F3D4 Comp (80%) MSD 0.0572 2.7210 0.0270 0.3369

B1F3D4 Composite (90%) 0.0609 2.5588 0.0278 0.3264

B1 F3D4 Comp (90%) MSD 0.0609 2.5606 0.0310 0.3643

B1F3D4 Composite (95%) 0.0519 3.2694 0.0307 0.3323

B1F3D4 Comp (95%) MSD 0.0519 3.2702 0.0325 0.3519

B1 F3D4 Custom Blend (80%) 0.0449 2.6338 0.0253 0.3172

B1 173134 Blend (80%) MSD 0.0449 2.6351 0.0311 0.3901

B1 F3D4 Custom Blend (90%) 0.0400 2.8294 0.0277 0.3394

B1 F3D4 Blend (90%) MSD 0.0401 2.8296 0.0314 0.3842

B1 F3D4 Custom Blend (95%) 0.0483 2.5344 0.0284 0.3553

61 F3D4 Blend (95%) MSD 0.0548 2.0759 0.0000 0.3811



.
"1°

b,'^ Daniel B. SteplJens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties with Gravel Corrections

Sample Number Ksat a (cm) N (d imensionless) e1 Or e.

131 F3D4 Composite (80%) 8.0E-02 0.0571 2.7210 0.1385 0.0213 0.2657

B1F3D4 Comp (80%) MSD 6.4E-02 0.0572 2.7210 0.1693 0.0260 0.3240

131 F3134 Composite (90%) 5.0E-02 0.0609 2.5588 0.0840 0.0268 0.3152

131 F3D4 Comp (90%) MSD 3.4E-02 0.0609 2.5606 0.0933 0.0298 0.3504

131 F3D4 Composite (95%) 3.9E-02 0.0519 3.2694 0.1859 0.0296 0.3201

B1 F3D4 Comp (95%) MSD 3.7E-02 0.0519 3.2702 0.1971 0.0312 0.3383
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Daniel B. Stephens & Associates, Inc.
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Summary of Particle Size Characteristics

dic dm d60 ASTM USDA

Sample Number (mm) (mm) (mm) Cu C^ Method Classification Classification

B1 F3D4 Composite 0.30 1.1 1.7 5.7 0.68 DS Poorly-graded sand Sand

B1 F3D4 Custom Blend 0.18 0.56 0.70 3.9 0.97 DS Poorly-graded sand Sand

Sample B1 F3D4 Composite was sieved on a standard ASTM D422 sieve stack. Sample B1 F3D4 Custom Blend was was specifically created and sieved based on

the criteria below (provided by the client).

Cuatnm Rlwnd Critaria

Sieve
Percent Passing,

by weight

9.5 mm (3/8-in) 100

4.75 mm (No. 4) 100

2.36 mm (No.8) 100

1.18 mm (No. 16) 85

0.60 mm (No. 30) 60

0.30 mm (No. 50) 30

0.15 mm (No. 100) 10

0.075 mm (No. 200)* 3'

d,o = Median particle diameter

Est = Reported values for dIo, C,,, C,, and soii

classification are estimates, since extrapolation
was required to obtain the djo diameter

'Mapmum 3% + 200

dw

C° dio

(dw)s

C` (dioHdeo)

DS = Dry sieve

H = Hydrometer

WS = Wet sieve

t Greater than 10% of sample is coarse material
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Summary of Proctor Compaction Tests

Optimum Maximum
Moisture Content Dry Bulk Density

Sample Number (% p/g) (glcm3)

B1 F3D4 Composite 12.7 1.82

B1 F3D4 Composite(Gravel Corrected) 12.3 1.85

B1F3D4 Custom Blend 15.4 1.73



Laboratory Data and
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Dantel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Initial Moisture Content Dry Bulk Wet Bulk Calculated
Gravimetric Volumetric Density Density Porosity

Sample Number (%, g/g) cm3/cm3) (g/cm3) (g/cm3) (%)

B1F3D4Small Sub-Sample 7.9 NA NA NA NA

B1 F3D4 Composite ( 80%) 9.6 14.3 1.49 1.63 43.7

B1F3D4 Comp (80%) MSD 9.6 17.6 1.83 2.01 30.9

B1 F3D4 Composite ( 90%) 5.3 8.7 1.64 1.73 38.0

B1F3D4 Comp (90%) MSD 5.3 9.7 1.83 1.93 30.9

B1 F3D4 Composite ( 95"/0) 11.1 19.3 1.75 1.94 34.1

B1 F3D4 Comp (95%) MSD 11.1 20.5 1.85 2.05 30.2

B1 F3D4 Custom Blend ( 80%) 13.2 18.5 1.40 1.58 47.2

B1 F3134 Blend (80%) MSD 13.2 22.8 1.72 1.95 35.1

B1 F3D4 Custom Blend (90%) 13.6 21.5 1.58 1.79 40.5

B1 F3D4 Blend (90%) MSD 13.6 24.3 1.78 2.03 32.7

B1 F3D4 Custom Blend (95%) 13.5 22.5 1.66 1.89 37.3

B1 F3D4 Blend (95%) MSD 13.5 23.7 1.75 1.99 34.0

NA = Not analyzed



Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc
Job Number.• LB05.0212.00

Sample Number: B1 F3D4 Small Sub-Sample
Location: Sand Pile - ARP

Date?ime Collected: 9/23/05 11:42

Test Date: 4-Oct-05

Field weight' of sample (g): 624.02
Tare weight, ring (g): 0.00

Tare weight, cap/plate%poxy (g): 286.96

Dry weight of sample (g): 312.42
Sample volume (cm3): NA

Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): NA

Initial Gravimetric Moisture Content (% g/g): 7.9

Dry bulk density (gkm3): NA

Wet bulk density (g/cm'): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Comments:

* Weight Including tares
NA = Not analyzed

Laboratory analysis by.• D. O'Dowd
Data entered by. D. O'Dowd

Checked by. J. Hines



Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: B1F3D4 Composite (60"/0)
Location: Sand Pile - ARP

Date/Time Cottected: 9/23/05 11:42

Test Date: 4-Oct-05

Field weight* of sample (g): 510.12
Tare weight, ring (g): 142.95

Tare weight, cap/plate%poxy (g): 0.00

Dry weight of sample (g): 335.05

Sample volume (cm3): 224.67
Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): 14.3

Initial Gravimetric Moisture Content (% g/g): 9.6

Dry bulk density (g/cm'): 1.49

Wet bulk density (g/cm'): 1.63

Calculated Porosity (% vol): 43.7

Percent Saturation: 32.7

Comments:

* Weight including tares

NA = Not analyzed

Laboratory analysis by., D. O'Dowd
Data entered by., J. Hines

Checked by: J. Hines
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: 131 F3D4 Comp (80%) MSD
Location: Sand Pile - ARP

Date/Time Colleoted: 9123/05 11:42

Test Date: 4-Oct-05

Field weight* of sample (g): 510.12
Tare weight, ring (g): 142.95

Tare weight, cap/plate%poxy (g): 0.00

Dry weight of sample (g): 335.05
Sample volume (cm3): 182.97

Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): 17.6

Initial Gravimetric Moisture Content (% g/g): 9.6

Dry bulk density (g/cm): 1.83

Wet bulk density (g/cm): 2.01

Calculated Porosity (% vol): 30.9

Percent Saturation: 56.8

Comments:

* Weight Including tares
NA = Not analyzed

Laboratory analysis by. D. O'Dowd
Data entered by: J. Hines

Checked by., J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: 131 F3D4 Composite (90%)
Location: Sand Pile - ARP

Date/Time Collected: 9/23/05 11:42

Test Date: 4-Nov-05

Field weight' of sample (g): 527.63
Tare weight, ring (g): 142.95

Tare weight, cap/plate%poxy (g): 0.00

Dry weight of sample (g): 365.39

Sample volume (cm3): 222.47
Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): 8.7

Initial Gravimetric Moisture Content (% g/g): 5.3

Dry bulk density (glcm): 1.64

Wet bulk density (g/cm): 1.73

Calculated Porosity (% vol): 38.0

Percent Saturation: 22.8

Comments:

' Weight including tares
NA = Not analyzed

Laboratory analysis by. D. O'Dowd
Data entered by., D. O'Dowd

Checked by. J. Hines



Daniet B Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: B1 F3D4 Comp (90%) MSD
Location: Sand Pile - ARP

Date/Tirrre Colfected: 9/23/05 11:42

Test Date: 4-Nov-05

Field weight* of sample (g): 527.63
Tare weight, ring (g): 142.95

Tare weight, cap/plate%poxy (g): 0.00

Dry weight of sample (g): 365.39
Sample volume (cm): 199.41

Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): 9.7

Initial Gravimetric Moisture Content (% g/g): 5.3

Dry bulk density ( glcm3): 1.83

Wet bulk density (g/cm'): 1.93

Calculated Porosity (% vol): 30.9

Percent Saturation: 31.4

Comments:

` Weight including tares

NA = Not analyzed

Laboratory analysis by. D. O'Dowd
Data entered by. D. O'Dowd

Checked by. J. Hines
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: BI F3D4 Composite (95%)
Location: Sand Pile - ARP

Date/Time Collected: 9/23/05 11:42

Test Date: 4-Oct-05

Field weight' of sample (g): 549.11
Tare weight, ring (g): 101.62

Tare weight, cap/pfate%poxy (g): 0.00

Dry weight of sample (g): 402.94
Sample volume (cm): 230.67

Assumed particle density: 2.65

initial Volumetric Moisture Content (% vol): 19.3

Initial Gravimetric Moisture Content (% g/g): 11.1

Dry bulk density ( g/cm3): 1.75

Wet bulk density (g/cm3): 1.94

Calculated Porosity (% vol): 34.1

Percent Saturation: 56.7

Comments:

' Weight including tares

NA = Not analyzed

Laboratory analysis by: D. O'Dowd
Data entered by., C. Fillwock

Checked by., J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor HaMord, Inc.
Job Number: LB05.0212.00

Sample Number: 1311 F3D4 Comp (95%) MSD
Location: Sand Pile - ARP

Date/Time Coliected: 9/23/05 11:42

Test Date: 4-Oct-05

Field weight' of sample (g): 549.11
Tare weight, ring (g): 101.62

Tare weight, cap/piate%poxy (g): 0.00

Dry weight of sample (g): 402.94

Sample volume (cm'): 217.77
Assumed particle density.• 2.65

Initial Volumetric Moisture Content (% vol): 20.5

Initial Gravimetric Moisture Content (% g/g): 11.1

Dry bulk density (g/cm3): 1.85

Wet bulk density (g/cm3): 2.05

Calculated Porosity (% vol): 30.2

Percent Saturation: 67.8

Comments:

* Weight including tares

NA = Not analyzed

Laboratory analysis by: D. O'Dowd
Data entered by. C. Fillwock

Checked by: J. Hines
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: B1 F3D4 Custom Blend (80%)
Location: Sand Pile - ARP

Date/Time Collected: 9/23/05 11:42

Test Date: 24-Oct-05

Field weight' of sample (g): 499.48
Tare weight, ring (g): 144.12

Tare weight, cap/plate%poxy (g): 0.00

Dry weight of sample (g): 313.81
Sample volume (cm): 224.32

Assumed particle density: 2.65

Initial Volumetiic Moisture Content (% vol): 18.5

Initial Gravimetric Moisture Content (% gtg): 13.2

Dry bulk density (g/cm'): 1.40

Wet bulk density (glcm3): 1.58

Calculated Porosity (% vol): 47.2

Percent Saturation: 39.2

Comments:

` Weight Including tares

NA = Not analyzed

Laboratory analysis by., D. O'Dowd
Date entered by., J. Hines

Checked by., J. Hines



Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number.• B1 F3D4 Blend (80%) MSD
Location: Sand Pile - ARP

Date/Time Collected: 9/23/05 11:42

Test Date: 24-Oct-0S

Field weight* of sample (g): 499.48
Tare weight, ring (g): 144.12

Tare weight, cap/ptate%poxy (g): 0.00

Dry weight of sample (g): 313.81

Sample volume (cm3): 182.41
Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): 22.8

Initial Gravimetric Moisture Content (% g/g): 13.2

Dry bulk density (g/cm3): 1.72

Wet bulk density ( g/cm3): 1.95

Calculated Porosity (% vol): 35.1

Percent Saturation: 64.9

Comments:

' Weight inGuding tares

NA = Notanalyzed

Laboratory analysis by: D. O'Dowd
Data entered by., J. Hines

Checked by. J. Hines



'i

Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: 131 F3D4 Custom Blend (90%)
Location: Sand Pile - ARP

Date/Time Collected: 9/23105 11:42

Test Date: 24-Oct-05

Field weight' of sample (g): 538.80
Tare weight, ring (g): 134.64

Tare weight, cap/plate%poxy (g): 0.00

Dry weight of sample (g): 355.68
Sample volume (cm3): 225.71

Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): 21.5

Initial Gravlmetric Moisture Content (% glg): 13.6

Dry bulk density (g/cm3): 1.58

Wet bulk density (g/cm3): 1.79

Calculated Porosity (% vol): 40.5

Percent Saturation: 53.0

Comments:

* Weight inciuding tares

NA = Not analyzed

Laboratory analysis by. D. O'Dowd
Data entered by. J. Hines

Checked by: J. Hines



,
^^- Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: 131 F3D4 Blend (90%) MSD
Location: Sand Pile - ARP

Date/Tlme Collected: 9/23/05 11:42

Test Date: 24-Oct-05

Field weight' of sample (g): 538.80
Tare weight, ring (g): 134.64

Tare weight, cap/plate%poxy (g): 0.00

Dry weight of sample (g): 355.68
Sample volume (cm3): 199.36

Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): 24.3

Initial Gravimetric Moisture Content (% glg): 13.6

Dry bulk density (g/cm): 1.78

Wet bulk density (g/cm3): 2.03

Calculated Porosity (% vol): 32.7

Percent Saturation: 74.4

Comments:

* Weight including tares

NA = Not analyzed

Laboratory analysis by. D. O'Dowd
Data entered by., J. Hines

Checked by. J. Hines



^^.
Daniel B. Stephens & Associates, Inc.

Data for initiai Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: 131 F3D4 Custom Blend (95%)
Location: Sand Pile - ARP

Date/Time Collected: 9/23/05 11:42

Test Date: 24-Oct-05

Field weight' of sample (g): 535.88
Tare weight, ring (g): 101.49

Tare weight, cap/plate%poxy (g): 0.00

Dry weight of sample (g): 382.56
Sample volume (cm3): 230.30

Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol): 22.5

Initial Gravimetric Moisture Content (% g/g): 13.5

Dry bulk density (g/cm): 1.66

Wet bulk density (g/om): 1.89

Calculated Porosity (% vol): 37.3

Percent Saturation: 60.3

Comments:

* Weight including tares

NA = Not analyzed

Laboratory analysis by. D. O'Dowd
Data entered by. J. Hines

Checked by. J. Hines



Daniet B Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: B1 F3D4 Blend (95%) MSD
Location: Sand Pile - ARP

Date/?ime Coltected: 9/23/05 11:42

Test Date: 24-Oct-05

Field weight' of sample (g): 535.88
Tare weight, ring (g): 101.49

Tare weight, caplptate%poxy (g): 0.00

Dry weight of sample (g): 382.56
Sample volume (cm): 218.77

Assumed particle density: 2.65

Initial Volumetrk Moisture Content (% vol): 23.7

Initial Gravimetric Moisture Content (% g/g): 13.5

Dry bulk density (g/cm3): 1.75

Wet bulk density (g/cm3): 1.99

Calculated Porosity (% vol): 34.0

Percent Saturation: 69.7

Comments:

* Weight including tares

NA = Not analyzed

Laboratory analysis by. D. O'Dowd
Data entered by., J. Hines

Checked by: J. Hines



Saturated Hydraulic
Conductivity
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°•y^^:- Daniel B. Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Kw Method of Analysis

Sample Number (cm/sec) Constant Head Falling Head

B1 F3D4 Composite (80%) 8.3E-02 X

B1F3D4 Comp (80%) MSD 6.7E-02 X

B1 F3D4 Composite (90%) 5.2E-02 X

B1 F3D4 Comp (90%) MSD 3.5E-02 X

B1 F3D4 Composite ( 95%) 4.OE-02 X

B1 F3D4 Comp (95%) MSD 3.8E-02 X

B1F3D4 Custom Blend (80%) 5.3E-02 X

B1F3D4 Blend (80%) MSD 4.3E-02 X

B1 F3D4 Custom Blend (90%) 5.OE-02 X

B1 F3D4 Blend (90%) MSD 4.5E-02 X

B1F3D4 Custom Blend (95%) 2.8E-02 X

B1 F3D4 Blend (95%) MSD 2.7E-02 X



Danlel B. Srep/rens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used: TAP

Job number: LB05.0212.00 Collection vessel tare (g): 6.64

Sample number.• B1 F3D4 Composite (80%) Sample length (cm): 7.65

Location: Sand Pile - ARP Sample diameter (cm): 6.12

Daterime Collected: 9/23/05 11:42 Sample x-sectional area (cm2): 29.37

Temp Head Q+ Tare Q Elapsed Ksat Ksat @ 20°C
Date Time ('C) (cm) (g) (cm) time (see) (cm/sec) (cm/sec)

Test # 1:
06-Dec-05 10:01:32 19.0 1.2 17.1 10.5 28 8.1 E-02 8.3E-02
06-Dec-05 10:02:00

Test # 2:
06-Dec-05 11:03:05 19.0 1.5 22.0 15.3 30 8.9E-02 9.0E-02
06-Dec-05 11:03:35

Test # 3:
06-Dec-05 12:07:03 19.5 0.7 15.0 8.4 42 7.4E-02 7.5E-02
06-Dec-05 12:07:45

Averaae Ksat (cmisec): 8.3E-02

Velocity vs. Hydraulic Gradient

2 OOE-02

^ 1 .50E-02
^

^
1

0
5.00E-03

0.00E+00

0.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22

Hydraulic Gradient (cmtcm)

..r•-'
O0E-02

•• •..

Comments:

Laboratory analysis by. M. Carillo

Data entered by: J. Hines
Checked by. J. Hines



I

Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used., TAP

Job number: L805.0212.00 Collection vessel tare (g): 6.64

Sample number: 131 F304 Comp (80% ) MSD Sample length (cm): 6.23

Location: Sand Pile - ARP Sample diameter (cm): 6.12

Date/Time Collected: 9/23/05 11:42 Sample x-sectional area (cmZ): 29.37

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C

Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
06-Dec-05 10:01:32 19.0 1.2 17.1 10.5 28 6.6E-02 6.7E-02
06-Dec-05 10:02:00

Test # 2:
06-Dec-05 11:03:05 19.0 1.5 22.0 15.3 30 7.2E-02 7.4E-02
06-Dec-05 11:03:35

Test # 3:
06-Dec-05 12:07:03 19.5 0.7 15.0 8.4 42 6.OE-02 6.1 E-02
06-Dec-05 12:07:45

Averaae Ksat (cm/sec): 6.7E-02

Velocity vs. Hydraulic Gradient

2.00E

1.50E

1.00E

5.OOE

0.00E

-UZ

.•

-02
_•....

-02

• ^^^
-03

^00

0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 0.26

Hydraulic Gradient (cm/cm)

Comments:

Laboratory analysis by: M. Carillo

Data entered by., J. Hines
Checked by., J. Hines
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Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used: TAP
Job number: LB05.0212.00 Collection vessel tare (g): 4.62

Sample number: B1 F3D4 Composite (90%) Sample length (cm): 7.64
Location: Sand Pile - ARP Sample diameter (cm): 6.09

Date/Time Collected: 9/23/05 11:42 Sample x-sectional area (cm2): 29.12

Temp Head Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm) time (sec) (cm/sec) (cm/sec)

Test # 1:
02-Dec-05 14:18:40 19.5 2.0 21.0 16.4 40 5.4E-02 5.4E-02
02-Dec-05 14:19:20

Test # 2:
02-Dec-05 16:16:25 19.5 1.7 17.5 12.8 35 5.7E-02 5.7E-02
02-Dec-05 16:17:00

Test # 3:
04-Dec-05 10:52:10 19.0 0.8 13.2 8.6 62 4.5E-02 4.6E-02
04-Dec-05 10:53:12

Average Ksat (cm/sec): 5.2E-02

Velocity vs. Hydraulic Gradient
1

c

'^' 8

0 6
4

2

0.

0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 0.26

Hydraulic Gradient (cmkm)

Comments:

Laboratory analysis by: M. Carillo

Data entered by., M. Carillo
Checked by., J. Hines

.60E-02
40E-02.

.20E-02

OOE-02.

O0E-03.

OOE-03.
O0E-03

00E-03.
00E+00



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used: TAP

Job number: LB05.0212.00 Collection vessel tare (g): 6.38

Sample number: BI F3D4 Comp (90% ) MSD Sample length (cm): 7.04

Location: Sand Pile - ARP Sample diameter (cm): 6.13

Date/Time Collected: 9123105 11:42 Sample x-sectional area (cm2): 29.54

Temp Head Q+ Tare Q Elapsed Ksat Ksat @ 20°C

Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
27-Nov-05 10:36:32 19.0 0.9 11.7 5.4 40 3.5E-02 3.6E-02
27-Nov-05 10:37:12

Test # 2:
28-Nov-05 08:08:30 19.0 1.5 14.6 8.2 37 3.5E-02 3.6E-02
28-Nov-05 08:09:07

Test#3:
28-Nov-05 12:10:24 20.0 2.3 18.4 12.0 33 3.8E-02 3.8E-02
28-Nov-05 12:10:57

Averaoe Ksat (cmisec): 3.7E-02

1 40E 02

Velocity vs. Hydraulic Gradient

. -

1 0220E. -

E 20

=

-01. 0

B OOE 03. -

6 03OOE. -

4 00E 03. -

2 00E 03. -

E+0O .00 0
0.1 0.15 0.2 0.25 0.3

Hydraulic Gradient (cmlcm)

Comments:

Laboratory analysis by., M. Carillo

Data entered by: M. Carlllo
Checked by., J. Hines



•^':
•,° ^^ Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used: TAP

Job number: LB05.0212.00 Collection vessel tare (g): 11.36

Sample number. B1F3D4 Composite (95%) Sample length (cm): 7.62

Location: Sand Pile - ARP Sample diameter (cm): 6.21

DatelTime Collected: 9l23/05 11:42 Sample x-sectional area (cm2): 30.29

Temp Head Q+ Tare Q Elapsed Ksat Ksat (d120°C

Date Time (°C) (cm) (g) (cm) time (sec) (cm/sec) (cm/sec)

Test # 1:
01-Dec-05 13:10:50 20.0 0.9 18.2 6.9 50 3.8E-02 3.8E-02

01-Dec-05 13:11:40

Test # 2:
02-Dec-05 14:20:36 19.5 1.5 21.4 10.1 44 3.8E-02 3.9E-02

02-Dec-05 14:21:20

Test # 3:
02-Dec-05 16:22:37 19.5 2.2 21.0 9.7 25 4.4E-02 4.5E-02

02-Dec-05 16:23:02

Average Ksat (cm/sec): 4.0E-02

Velocity vs. Hydraulic Gradient

1.40E-02

1.20E-02 -9

1.00E-02

= 8.00E-03

6.OOE-03

4.00E-03

2.OOE-03

0.00E+00

0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 0.26 0.28 0.3

Hydraulic Gradlent (cmlcm)

Comments:

i;

Laboratory analysis by. M. Carillo

Data entered by., M. CarIllo
Checked by. J. Hines



B. Stephens & Associates, Inc.

1$^

Danlel

Saturated Hydraulic Conductivity
Constant Head Metttod

Job name: Fluor Hanford, Inc. Type of water used. TAP

Job number.• LB05.0212.00 Collection vessel tare (g): 11.36

Sample number.• B1 F3D4 Composite (95%) Sample length (cm): 7.62

Location: Sand Pile - ARP Sample diameter (cm): 6.21

Date/Time Coftected: 9/23105 11:42 Sample x-sectional area (cm2): 30.29

Temp Head Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm) time (sec) (cm/sec) (om/sec)

Test # 1:
01-Dec-05 13:10:50 20.0 0.9 18.2 6.9 50 3.8E-02 3.8E-02
01-Dec-05 13:11:40

Test # 2:
02-Dec-05 14:20:36 19.5 1.5 21.4 10.1 44 3.8E-02 3.9E-02
02-Dec-05 14:21:20

Test # 3:
02-Dec-05 16:22:37 19.5 2.2 21.0 9.7 25 4.4E-02 4.5E-02
02-Dec-05 16:23:02

Averacre Ksat (cmisecl: 4.0E-02

Velocity vs. Hydraulic Gradient

1.40E-02

1.20E-02

1.00E-02

= 8.OOE-03

6.OOE-03

m 4.00E-03

2.OOE-03

O.OOE+00

0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 0.26 0.28 0.3

Hydraulic Gradient (cm/cm)

Comments:

Laboratory analysis by: M. Carillo

Data entered by: M. Carillo
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used. TAP
Job number.• LB05.0212.00 Collection vessel tare (g): 4.73

Sample number: 81 F3D4 Custom Blend (80%) Sample length (cm): 7.62
Location: Sand Pile - American Rock ProducSemple diameter (cm): 6.12

Date/7-ime Collected: 9/23/05 11:42 Sample x-sectional area (cm2): 29.43

Temp Head Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time ("C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
01-Nov-05 11:23:10 20.0 2.4 15.1 10.3 23 4.8E-02 4.8E-02
01-Nov-05 11:23:33

Test # 2:
01-Nov-05 15:20:10 21.5 3.7 20.0 15.2 20 5.3E-02 5.1 E-02
01-Nov-05 15:20:30

Test#3:
03-Nov-05 12:57:10 21.0 4.6 23.0 18.3 17 6.OE-02 5.9E-02
03-Nov-05 12:57:27

Average Ksat (cm/sec): 5.3E-02

4.00E-02

3.50E-02

Zw^ 3.00E-02

2.50E-02E

2.OOE-02
1.50E-02

1.00E-02

5.OOE-03
O.00E+00

Velocity vs. Hydraulic Gradient

0.28 0.33 0.38 0.43 0.48 0.53 0.58 0.63

Hydraulic Gradient (cmlcm)

Comments:

Laboratory analysis by., M. Carillo

Data entered by: M. Carillo
Checked by., J. Hines



eDaniei B. StepGens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used. TAP
Job number: LB05.0212.00 Collection vessel tare (g): 4.73

Sample number: 131 F3D4 Blend (80% ) MSD Sample length (cm): 6.20
Ring Number: Sand Pile - American Rock Producsample diameter (cm): 6.12

Depth: 9/23/05 11:42 Sample xsectional area (cm2): 29.43

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm) time (sec) (cm/sec) (cm/sec)

Test # 1:
01=Nov-05 11:23:10 20.0 2.4 15.1 10.3 23 3.9E-02 3.9E-02
01-Nov-05 11:23:33

Test # 2:
01-Nov-05 15:20:10 21.5 3.7 20.0 15.2 20 4.3E-02 4.2E-02
01-Nov-05 15:20:30

Test # 3:
03-Nov-05 12:57:10 21.0 4.6 23.0 18.3 17 4.9E-02 4.8E-02
03-Nov-05 12:57:27

Average Ksat (cmisec): 4.3E-D2

Velocity vs. Hydraulic Gradient

4.OOE-02

3 50E-02.

^ 3.00E-02
E 2.50E-02

2 OOE-02.
$ 1 50E-02.

1.00E-02

5 OOE-03.
O.00E+00

0.38 0.43 0.48 0.53 0.58 0.63 0.68 0.73 0.78

Hydraulic Gradient (cm/cm)

Comments:

Laboratory analysis by., M. Carillo

Date entered by., M. Carillo
Checked by.' J. Hines



S___
e! B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used: TAP

Job number.• 1B05.0212.00 Collection vessel tare (g): 6.36

Sample number: BI F3D4 Custom Blend (90%) Sample length (cm): 7.62

Location: Sand Pile - American Rock Producilample diameter (cm): 6.14

Date/Time Coflected: 9/23/05 11:42 Sample x-sectional area (cm2): 29.61

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm) time (sec) (cm/sec) (cmisec)

Test # 1:
27-Oct-05 12:42:00 20.5 1.5 19.5 13.2 45 5.OE-02 5.OE-02
27-Oct-05 12:42:45

Test # 2:
27-Oct-05 16:41:42 21.5 2.8 20.1 13.7 23 5.5E-02 5.3E-02
27-Oct-05 16:42:05

Test # 3:
28-Oct-05 12:12:16 20.5 0.4 27.0 20.6 270 4.9E-02 4.9E-02
28-Oct-05 12:16:46

Average Ksat (cmlsec): 5.OE-02

2.50E-02

2.00E-02

^ 1.50E-02
Z•

1.00E-02

^ 5.OOE-03

O.00E+00

Veiocity vs. Hydrauiic Gradient

••'^

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

Hydraulic Gradient (cmlcm)

Comments:

Laboratory analysis by. M. Carillo

Data entered by. J. Hines
Checked by. J. Hines



4 DanlelB. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used. TAP
Job number: LB05.0212.00 Collection vessel tare (g): 6.36

Sample number., BI F3D4 Blend (90%) MSD Sample length (cm): 6.73
Ring Number: Sand Piie - American Rock Producftmple diameter (cm): 6.14

Depth: 9/23/05 11:42 Sample x-sectional area ( cm2): 29.61

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (p) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
27-Oct-05 12:42:00 20.5 1.5 19.5 13.2 45 4.4E-02 4.4E-02
27-Oct-05 12:42:45

Test # 2:
27-Oct-05 16:41:42 21.5 2.8 20.1 13.7 23 4.8E-02 4.7E-02
27-Oct-05 16:42:05

Test # 3:
28-Oct-05 12:12:16 20.5 0.4 27.0 20.6 270 4.3E-02 4.3E-02
28-Oct-05 12:16:46

Average Ksat (cm/sec): 4.5E-02

2.50E-02

Velocity vs. Hydraulic Gradient

2.00E-02

^ 1.50E-02

0 1.00E-02

:; 5.OOE-03

O.OOE+00

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

Hydraulic Gradlent (cm/cm)

Comments:

Laboratory analysis by., M. Carillo

Data entered by.• J. Hines
Checked by: J. Hines
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DanieiB. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used: TAP
Job number: L605.0212.00 Collection vessel tare (g): 6.62

Sample number: B1 F3D4 Custom Blend (95%) Sample length (cm): 7.61
Location: Sand Pile - American Rock Produc®emple diameter (cm): 6.21

Date?ime Coilected: 9/23/05 11:42 Sample x-sectional area (cm2): 30.26

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time ('C) (cm) (g) (cm) time (sec) (cm/sec) (cm/sec)

Test # 1:
27-Oct-05 12:43:54 20.5 2.3 22.7 16.1 61 2.9E-02 2.8E-02
27-Oct-05 12:44:55

Test # 2:
27-Oct-05 14:44:43 21.5 1.0 18.0 11.4 125 2.3E-02 2.2E-02
27-Oct-05 14:46:48

Test#3:
28-Oct-05 15:07:03 20.5 1.7 41.4 34.8 147 3.5E-02 3.5E-02
28-Oct-05 15:09:30

Average Ksat (cmisec): 2.8E-02

Velocity vs. Hydraulic Gradient

2.00E-02
1.80E-02
1.B0E-02^
1.40E-02

" 1.20E-02
1.00E-02 _..
8 00E-03 - • • •

.
. •---...

d 6.OOE-03
> 4 OOE-03.

2 00E-03.
00E+000 .

0.11 0.13 0.15 0.17 0.19 0.21 0.23 0.25 0.27 0.29 0.31

Hydraulic Gradient (cm/cm)

Comments:

Laboratory analysis by: M. Cariilo

Data entered by: J. Hines
Checked by., J. Hines
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Daniet B. StepGens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Fluor Hanford, Inc. Type of water used., TAP
Job number: LB05.0212.00 Collection vessel tare (g): 6.62

Sample number.• B1 F3D4 Blend (95%) MSD Sample length (cm): 7.23
Ring Number: Sand Pile - American Rock Productlample diameter (cm): 6.21

Depth: 9/23/05 11:42 Sample x-sectional area (cmZ): 30.26

Temp Head Q+ Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm) time (sec) (cm/sec) (crn/sec)

Test # 1:
27-Oct-05 12:43:54 20.5 2.3 22.7 16.1 61 2.7E-02 2.7E-02
27-Oct-05 12:44:55

Test # 2:
27-Oct-05 14:44:43 21.5 1.0 18.0 11.4 125 2.2E-02 2.1 E-02
27-Oct-05 14:46:48

Test # 3:
28-Oct-05 15:07:03 20.5 1.7 41.4 34.8 147 3.3E-02 3.3E-02
28-Oct-05 15:09:30

Average Ksat (cm/sec): 2.TE-02

2 OOE-02

Velocity vs. Hydraulic Gradient

.
1 80E 02. -
1 60E 02p . -
1 40E-02.
1 20E-02` .
1 00E 02. -
8 OOE-03

-
.

6 00E 03m
>

. -
4 OOE 03. -
OOE-032 .

O.00E+00

0.11 0.16 0.21 0.26 0.31

Hydraulic Gradlent (cm/cm)

Comments:

Laboratory analysis by., M. Carillo
Data entered by., J. Hines

Checked by., J. Hines



Unsaturated Hydraulic
Conductivity
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Ng Daniel8. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (o^ GM3/GM3)

131 F3D4 Composite (80%) 0 27.2
9 25.4

41 7.2
82 4.7

510 3.6
9790 1.6

851293 1.2

B1F3D4 Comp (80%) MSD 0 33.4
9 31.2

41 8.9
82 5.7

510 4.4
9790 1.9

851293 1.4

B1F3D4 Composite (90%) 0 33.3
4 31.4

15 23.8
81 5.0

510 3.9
14583 3.4

851293 1.4

B1F3D4 Comp (90%) MSD 0 37.2
4 35.1

15 26.6
81 5.5

510 4.4
14583 3.8

851293 1.5



Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content

Sample Number (-cm water) (%, cm3/cm3)

131 F3D4 Composite (95%) 0 33.0
11 30.6
37 9.0
84 5.4

510 4.3
7750 2.6

851293 1.4

B1 F3D4 Comp (95%) MSD 0 35.0
11 32.4
37 9.5
84 5.8

510 4.6
7750 2.8

851293 1.4

B1F3D4 Custom Blend (80%) 0 31.8
10 29.7
36 14.0
90 5.2

612 4.0
14787 2.7

851293 1.3

131 F3D4 Blend ( 80%) MSD 0 39.1
10 36.5
36 17.2
90 6.4

612 4.9
14787 3.3

851293 1.6



Daniel B. Stephens & Associates, Inc.

'O9

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number (-cm water) (% , cm3/cm3)

B1F3D4 Custom Blend (90%) 0 33.8
11 32.2
39 14.5
82 6.2

612 4.7
23047 2.3

851293 1.5

BIF3D4 Blend (90%) MSD 0 38.3
11 36.5
39 16.4
82 7.0

612 5.3
23047 2.6

851293 1.7

B1 F3D4 Custom Blend (95%) 0 35.8
10 32.4
35 15.9
79 6.2

510 4.6
22334 2.9

851293 1.7

B1F3D4 Blend (95%) MSD 0 37.7
10 34.1
35 16.7
79 6.5

510 4.8
22334 3.1

851293 1.8
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Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Sample Number 0(, (cni) N (dime ns ionless) 8O r 6 s

B1 F3134 Composite (80%) 0.0571 2.7210 0.0220 0.2743

B1 F3D4 Comp (80%) MSD 0.0572 2.7210 0.0270 0.3369

B1 F3D4 Composite (90%) 0.0609 2.5588 0.0278 0.3264

B1 F3134 Comp (90%) MSD 0.0609 2.5606 0.0310 0.3643

B1F3D4 Composite (95%) 0.0519 3.2694 0.0307 0.3323

B1 F3D4 Comp (95%) MSD 0.0519 3.2702 0.0325 0.3519

B1 F3D4 Custom Blend (80%) 0.0449 2.6338 0.0253 0.3172

B1F3D4 Blend (80%) MSD 0.0449 2.6351 0.0311 0.3901

B1 F3D4 Custom Blend (90%) 0.0400 2.8294 0.0277 0.3394

B1 F3D4 Blend (90%) MSD 0.0401 2.8296 0.0314 0.3842

BI F3D4 Custom Blend (95%) 0.0483 2.5344 0.0284 0.3553

B1 F3D4 Blend (95%) MSD 0.0548 2.0759 0.0000 0.3811



Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties with Gravel Corrections

Sample Number Ksat a (cm') N (dimensionless) 01 B, 0.

B1 F3134 Composite (80%) 8.0E-02 0.0571 2.7210 0.1385 0.0213 0.2657

131 F3134 Comp (80%) MSD 6.4E-02 0.0572 2.7210 0.1693 0.0260 0.3240

B1F3D4 Composite (90%) 5.0E-02 0.0609 2.5588 0.0840 0.0268 0.3152

B1 F3D4 Comp (90%) MSD 3.4E-02 0.0609 2.5606 0.0933 0.0298 0.3504

B1 F3D4 Composite (95%) 3.9E-02 0.0519 3.2694 0.1859 0.0296 0.3201

131 F3D4 Comp (95%) MSD 3.7E-02 0.0519 3.2702 0.1971 0.0312 0.3383



.,^

Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging ColumnlPresaure PlatetThermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 335.05
Job Number: LB05.0212.00 Tare wt., screen & clamp (g): 25.68

Sample Number: B1F3D4 Composite (80%) Tare wt., ring (g): 142.95
Location: Sand Pile - ARP Tare wt., epoxy (g): 0.00

Date/Time CoOected: 9/23/05 11:42 Sample volume (cm'): 224.67

Saturated weight' at 0 cm tension (g): 564.84
Volume of watert In saturated sample (cm3): 61.16

Saturated moisture content (% vol): 27.22
Sample bulk density (g/cm'): 1.49

Matric Moisture
Weight' Potential ContentT

Date/Time (g) (-cm water) (% vol)
Hanging column: 28-Oct-05 / 14:10 564.84 0.00 27.22

04-Nov-05 / 10:52 560.77 8.50 25.41
11-Nov-05116:50 519.95 40.50 7.24
17-Nov-05 / 15:25 514.19 81.50 4.68

Pressure plate: 23-Nov-05 / 09:45 511.80 509.90 3.61

Comments:

* Weight including tares

r Assumed density of water is 1.0 g/cm'

Laboratory analysis by., M. Carrillo
Data entered by.• T. Bowekaty

Checked by.• J. Hines



Dantel B. Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Relative Humidity Box

(Main Drainage Curve)

Job Name:
Job Number:

Sample Number
Location:

Datelrime Collected:

Fluor Hanford, Inc.
LB05.0212.00
B1 F3D4 Composite (80%)
Sand Pile - ARP
9/23/05 11:42

Dry weight' of water activity meter sample (g): 154.88
Tare weight, jar (g): 112.86

Sample bulk density (g/cm'): 1.49

Matric Moisture
Weight' Potential Contentr

Datemme (g) (-cm water) (%vol)
WaterActivity Meter: 11-Nov-05 / 13:55 155.32 9790.1 1.56

Dry weight' of relative humidity box sample (g): 96.73
Tare weight (g): 44.18

Sample bulk density (g/cm): 1.49

Matric Moisture
Weight' Potential ContentT

Date/Time (g) (-cm water) (% vol)
Relative humidity box: 31-Oct-05 / 10:00 97.13 851293 1.16

Comments:

' Weight including tares

Assumed density of water is 1.0 g/cm3

Laboratory analysis by., M. Carrillo/O'Dowd/Carrillo
Data entered by: T. Bowekaty

Checked by., J. Hines



Daniel B. Stephens & Associates, Inc.9y^/

0

Water Retention Data Points
Sample Number: BIF3D4 Composite (80%)
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: 81F3D4 Composite (80%)
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number.• 81F3D4 Composite (80%)
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number 81F3D4 Composite (80%)

1.E+00

1.E-01

1.E-02

1.E-03

1.E-04

E
^

^ 1.E-05

1.E-06

0
C)
^

1.E-07
`

= 1.E-08

1.E-09

1.E-10

1.E-11

1.E-12

- --'- -- - ---I + - -- - -- - - -- - -

------------------------------------------ ------------------ ------------------------------------------------ ------------------------

.-°-°-----° ..... .... ----------=--------------------- ----------°----------- ------------------------ ------------------------

- -- ----- ---- - -- ------- -------- ---- ------ -_.----------- - - - - - - - - -- ---- -- ---

- -------- ----------- --- --------------- ------------------------ ------------------------ ---------- ----- ------ ----- ------------------

------ ------------------------------------------ ------------- ---------- ------------------- - ------------------------ ----- -------- -------

---- ---------------- --------------- ._.....:------------------------------------------ - --- -------------- --- ------ ---- -----------------

0 10 20 30 40 50 60

Moisture Content (%,cm31cm3)



.Q

Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: B1F3D4 Composite (80%)
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Daniel B. Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name: Fluor Hanford

Job Number: LB05.0212.00

Sample Number: 131 F3D4 Composite (80%)

Ring Number: NA

Depth: NA

Split: #4

Uncorrected input values

Mass (coarse)(g): 753

Mass (fines)(g): 13069

Dry bulk density (fines)(glcm3): 1.49

Density (coarse)(g/cm3): 2.65

Ksat value (fines)(cm/sec): 8.3E-02

Theta initial (fines): 0.1430

Theta saturated (fines): 0.2743

Theta residual (fines): 0.0220

*Theta initial (coarse): 0

*Theta saturated (coarse): 0

*Theta residual (coarse): 0

*Volume (coarse voids)(cm3): 0

Corrected Values

Density (composite)(g/cm): 1.53

Ksat composite(cm/sec): 8.OE-02

Theta initial composite: 0.1385

Theta saturated composite: 0.2657

Theta residual composite: 0.0213

Volumetric fraction of fines In composite: 0.969

Volumetric fraction of coarse in composite: 0.031

Volumetric fraction of voids in composite: 0.000

Volume (fines)(cm): 8771.14

Volume (coarse)(cm3): 284.15

Volume (composite)(cm3): 9055.29

Comments:

iAssumed to be 2.65, unless measured.

*Values will be zero if the coarse fraction is assumed to hold no water in pores.

Date: 6-Dec-05
Data entered by. D. O'Dowd

Checked by. J. Hines



Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: 81F3D4 Comp (80%) Gravel Corrected
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure PlatelThermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 335.05
Job Number.• LB05.0212.00 Tare wt., screen & clamp ( g): 25.68

Sample Number: B1F3D4 Comp (80%) MSD Tare wt., ring (g): 142.95
Location: Sand Pile - ARP Tare wt., epoxy (g): 0.00

Date/Time Coflected: 9/23/05 11:42 Sample volume (cm'): 182.97

Saturated weight' at 0 cm tension (g): 564.84
Volume of watert in saturated sample (cm3): 61.16

Saturated moisture content (% vol) : 33.43
Sample bulk density (g/cm'): 1.83

Matric Moisture
Weight` Potential ContentT

Date/Time (g) (-cm water) (% vol)
Hanging column: 28-Oct-05 / 14:10 564.84 0.00 33.43

04-Nov-05 / 10:52 560.77 8.50 31.20
11-Nov-05 / 16:50 519.95 4030 8.89
17-Nov-05 / 15:25 514.19 81.50 5.74

Pressure plate: 23-Nov-05 / 09:45 511.80 509.90 4.44

Comments:

* Weight Including tares

t Assumed density of water is 1.0 g/omg

Laboratory analysis by. M. Carrillo
Data entered by: T. Bowekaty

Checked by., J. Hines
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Daniel B. Stephens & Associates, Inc.

1

$:

Moisture Retention Data
Water Activity MeterlRelative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number.• B1F3D4 Comp (80%) MSD
Location: Sand Pile - ARP

Date?ime Collected: 9/23/05 11:42

Dry weight* of water activity meter sample ( g): 154.88
Tare weight, /ar (g): 112.86

Sample bulk density ( g/cm`): 1.83

Matric Moisture
Weight" Potential Content'

Date/Time (g) (-cm water) (% vol)
WaterActivity Meter: 11-Nov-05 / 13:55 155.32 9790.1 1.92

Dry weight' of relative humidity box sample (g): 96.73
Tare weight (g): 44.18

Sample bulk density (g/cm): 1.83

Matric Moisture
Weight' Potential ContentT

DatefTime (g) (-cm water) (% vol)

RelaNve humidity box: 31-Oct-05 / 10:00 97.13 851293 1.42

Comments:

* Weight inoiuding tares

t Assumed density of water Is 1.0 g/cm3

Laboratory analysis by.• M. Carrillo/O'Dowd/Carrillo
Data entered by: T. Bowekaty

Checked by: J. Hines
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Water Retention Data Points
Sample Number: B1F3D4 Comp (80%) MSD
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: BIF3D4 Comp (80%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: B1F3D4 Comp (80%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: B1F3D4 Comp (80%) MSD

1.E+00

1.E-01

1.E-02

1.E-03

N 1.E-04

E
y

1.E-05

u

1.E-06

0
V
V

1.E-07

^

= 1.E-08

1.E-09

1.E-10

1.E-11

1.E-12

------------------------ ----------------------- ------------ - ---------- ------------------------ ------------------------ --------- - --------

---------------------- ------------ ------- ------------------------ ------------------------ ----------- ------------ -----------------------

-------------------------------------------- =- ------------- --... -----------°---------- ------------- -------- ------------------------

----------------------------------- --°-- ------------ -------- -- ------ ----------------- -----------------------

-------------- ------- ----------- ------ --------- ----- ------------------ ------------------------

------- -- -------- -------------- --------- ---------------------- ------------------------ --------------------- --------- -------------

--------- ------------ ----------------------- ------------------------ ------------------------ ------------------------ -----------------------

---- ------- ------ - ----------------------- ---------------- ------------- ---------- ------------------------ ------------------------

------------ - -------------------- ---------- ----------- ----------------- ------ ------------------ -----------------

- ------ ----- ----------- ----------- ----------------- ----- ---------°-- ---------------------------------- ------------------------

0 10 20 30 40

Moisture Content (°/a,cm3lcm3)

50 60



^\^•

^ e

Daniel B. Stephens & Associates, Inc.
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7, Daniel B. Stephens & Associates, Inc.F1

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: 81F3D4 Comp (80%) MSD
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aniet B. Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name,

Job Number

Sample Number

Ring Number

Depth.

Split.

Fluor Hanford

LB05.0212.00

B1 F3D4 Composite (80%) MSD

NA

NA

#4

Uncorrected input values

Mass (coarseXg): 753

Mass (fines)(g): 13069

Dry bulk density (fines)(g/cm3): 1.83

bensity (coarse)(g/cm3): 2.65

Ksat value (finesxcm/sec): 6.7E-02

Theta initial (fines): 0.1760

Theta saturated (fines): 0.3369

Theta residual (fines): 0.0270

•Theta initial (coarse): 0

'Theta saturated (coarse): 0

•Theta residual (coarse): 0

*Volume (coarse voldsxcm): 0

Corrected Values

Density (composite)(g/cm3): 1.86

Ksat composite(cm/sec): 6.4E-02

Theta initial composite: 0.1693

Theta saturated composite: 0.3240

Theta residual composite: 0.0260

Volumetric fraction of fines In composite: 0.962

Volumetric fraction of coarse in composite: 0.038

Volumetric frac0on of voids in composite: 0.000

Volume (fines)(cm): 7141.53

Volume (coarse)(cm): 284.15

Volume (composite)(cm): 7425.68

Comments:

'Assumed to be 2.65, unless measured.
"Values will be zero if the coarse fraction is assumed to hold no water in pores.

Date: 6-Dec-05
Data entered by. D. O'Dowd

Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points

Sample Number: B1F3D4 Comp (80%) MSD Gravel Corrected
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 365.39
Job Number LB05.0212.00 Tare wt., screen & clamp (g): 27.79

Sample Number. B1 F3D4 Composite (90%) Tare wt., ring (g): 142.95
Location: Sand Pile - ARP Tare wt., epoxy ( g): 0.00

Date/Time Collected: 9/23/05 11:42 Sarrip/e volume (cm'): 222.47

Saturated weight' at 0 cm tension (g): 610.24
Volume of watert in saturated sample (cm3): 74.11

Saturated moisture content (% vol): 33.31
Sample bulk density (g/cm'): 1.64

Matric Moisture
Weight* Potential ContentT

Date/Time (g) (-cm water) (% vol)
Hanging column: 29-Nov-05 / 13:55 610.24 0.00 33.31

05-Dec-05 / 10:30 606.04 4.00 31.42
05-Dec-05 / 10:30 589.11 14.50 23.81
05-Dec-05 / 10:30 547.16 81.00 4.96

Pressure plate: 05-Dec-05 / 10:30 544.89 509.90 3.94

Comments:

' Weight including tares

t Assumed density of water is 1.0 g/cm'

Laboratory analysis by., M. Carrillo
Data entered by. C. Filiwock

Checked by. J. Hines
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Daniel B. StepGens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Reiatlve Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number., B1 F3D4 Composite (90%)
Location: Sand Pile - ARP

DatelTime Collected: 9/23/05 11:42

Dry welght' of water activity meter sample (g): 149.35
Tare weight, jar (g): 112.88

Sample bulk density (g/cm'): 1.64

Matric Moisture
Weight' Potential Content'

Date/Time (g) (-cm water) (% vol)
Water Activity Meter. 10-Nov-05 / 12:15 150.11 14583.1 3.42

Dry weight' of relative humidity box sample (g): 102.73
Tare weight (g): 38.33

Sample bulk density (g/cm3): 1.64

Matric Moisture
Weight* Potential ContentT

Date/Time (g) (-cm water) (% vol)
Relative humidity box: 31-0ct-05 / 10:00 10326 851293 1.35

Comments:

` Weight including tares

t Assumed density of water is 1.0 g/cm3

Laboratory analysis by: M. Carrillo/O'Dowd/Carrillo
Data entered by., C. Filwock

Checked by.• J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: B1F3D4 Composite (90%)
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niel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: B1F3D4 Composite (90%)
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,y^^^;^ Daniel B. Stephens A Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: 81F3D4 Composite (90%)
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Daniel B. Stephens & Associates, Inc.
,•

Plot of Hydraulic Conductivity vs Moisture Content

Sample Number.• B1F3D4 Composite (90%)
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number.• B1F3D4 Composite (90%)
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head

Sample Number: B1F3D4 Composite (90%)
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Daniel B. Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name: Fluor Hanford

Job Number: tB05.0212.00

Sample Number: 131 F3D4 Composite (90%)

Ring Number: NA

Depth: NA

Split: #4

Uncorrected input values

Mass (coarse)(g): 753

Mass (finesXg): 13069

Dry bulk density (finesxg/cm): 1.64

'Density (coarse)(g/cm): 2.65

Ksat value (fines)(cm/sec): 5.2E-02

Theta initial (fines): 0.0870

Theta saturated (fines): 0.3264

Theta residual (fines): 0.0278

•Theta initial (coarse): 0

'Theta saturated (coarse): 0

•Theta residual (coarse): 0

`Volume (coarse voids)(cm3): 0

Corrected Values

Density (composite)(g/cm3): 1.67

Ksat composite(cm/sec): 5.OE-02

Theta initial composite: 0.0840

Theta saturated composite: 0.3152

Theta residual composite: 0.0268

Volumetric fraction of fines in composite: 0.966

Volumetric fraction of coarse In composite: 0.034

Volumetric fraction of voids in composite: 0.000

Volume (fines)(cm3): 7968.90

Volume (coarse)(cm3): 284.15

Volume (composite)(cm): 8253.05

Comments:

'Assumed to be 2.65, unless measured.

*Values will be zero if the coarse fraction is assumed to hold no water in pores.

Date: 6-Dec-05
Data entered by: D. O'Dowd

Checked by: J. Hines
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Dantet B. Stephens & Associates, Inc.
a

Predicted Water Retention Curve and Data Points
Sample Number: 81F3D4 Composite (90%) Gravel Corrected
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure PlatelThermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 365.39
Job Number.• 1.B05.0212.00 Tare wt., screen & clamp (g): 27.79

Sample Number: 131 F3D4 Comp (90%) MSD Tare wt., ring (g): 142.95
Location: Sand Pile - ARP Tare wt., epoxy (g): 0.00

Date/Time Collected: 9/23/05 11:42 Sample volume (cm'): 199.41

Saturated weight` at 0 cm tension (g): 610.24

Volume of watert in saturated sample (cm3): 74.11
Saturated moisture content (% vol): 37.17

Sample bulk density (g/cm4): 1.83

Matric Moisture
Weight` Potential ContentT

Date/Time (g) (-cm water) (% vol)
Hanging column: 29-Nov-05 / 13:55 610.24 0.00 37.17

05-Dec-05 / 10:30 606.04 4.00 35.06
05-Dec-05 / 10:30 589.11 14.50 26.57
05-Dec-05 / 10:30 647.16 81.00 5.53

Pressure plate: 05-Dec-05 / 10:30 544.89 509.90 4.39

Comments:

' Weight including tares

t Assumed density of water Is 1.0 g/cm3

Laboratory analysis by. M. Carrillo
Data entered by., C. Fillwock

Checked by: J. Hines



^t.

Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Refative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: B1F3D4 Comp (90%) MSD
Location: Sand Pile - ARP

Date/Time Cotlected: 9123/05 11:42

Dry weight* of water activity meter sample (g): 149.35
Tare weight, jar (g): 112.88

Sample bulk density (g/cm'): 1.83

Matric Moisture
Weight* Potential ContentT

Date/Time (g) (-cm water) (% vol)
WaterActiv'rty Meter: 10-Nov-05 / 12:15 150.11 14583.1 3.82

Dry weight* of relative humidity box sample (g): 102.73
Tare weight (g): 38.33

Sample bulk density (g/cm'): 1.83

Matric Moisture
Weight* Potential Content'

Date/Time (g) (-cm water) (% vol)
Relative humidity box: 31-Oct-05 / 10:00 103.26 851293 1.51

Comments:

Weight including tares

Assumed density of water is 1.0 glcm9

Laboratory analysis by. M. Carrlllo/O'Dowd/Carrilio
Data entered by., C. Filiwock

Checked by. J. Hines
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Daniel B. Stephens & Associates, Inc.

c

Water Retention Data Points
Sample Number: 81F3D4 Comp (90%) MSD
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40 04^; Danie! B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: BIF3D4 Comp (90%) MSD
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°••,•^ .% Daniel B. Stephens & Associates, Inc

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: B1F3D4 Comp (90%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content

Sample Number: 81F3D4 Comp (90%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: B1F3D4 Comp (90%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number.• 81F3D4 Comp (90%) MSD
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Daniel B. Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name

Job Number

Sample Number

Ring Number

Depth,

Split

Uncorrected input values

Fluor Hanford

LB05.0212.00

131 F3D4 Composite (90%) MSD

NA

NA

#4

Corrected Values

Mass (coarsexg): 753

Mass (fines)(g): 13069

Dry bulk density (fines)(g/cm3): 1.83

`Density (coarsexg/cm): 2.65

Density (composite)(g/cm): 1.86

Ksat value (fines)(cm/sec): 3.5E-02

Theta initial (fines): 0.0970

Theta saturated (fines): 0.3643

Theta residual (fines): 0.0310

*Theta initial (coarse): 0

'Theta saturated (coarse): 0

'Theta residual (coarse): 0

`Volume (coarse voids)(cmy): 0

Ksat composite(cm/sec): 3.4E-02

Theta initial composite: 0.0933

Theta saturated composite: 0.3504

Theta residual composite: 0.0298

Volumetric fraction of fines in composite: 0.962

Volumetric fraction of coarse In composite: 0.038

Volumetric fraction of voids in composite: 0.000

Volume (finesxcm3): 7141.53

Volume (coarse)(cm): 284.15

Volume (cDmposite)(cm): 7425.68

Comments:

'Assumed to be 2.65, unless measured.

'Vaiues will be zero if the coarse fraction is assumed to hold no water in pores.

Date: 6-Dec-05
Data entered by: D. O'Dowd

Checked by. J. Hines



Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: B1F3D4 Comp (90%) MSD Gravel Corrected
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging ColumnlPressure Piate/Thermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 402.94
Job Number: LB05.0212.00 Tare wt., screen & clamp (g): 26.71

Sample Number: B1 F3D4 Composite (95%) Tare wt., ring (g): 101.62
Location: Sand Pile - ARP Tare wt., epoxy (g): 0.00

Date/Time Coitected: 9/23/05 11:42 Sample volume (cm'): 230.67

Saturated weight* at 0 cm tension (g): 607.39

Volume of waterr in saturated sample (cm3): 76.12
Saturated moisture content (% vol): 33.00

Sample bulk density (g/cm'): 1.75

Matric Moisture
Weight* Potential ContentT

Date/Time (g) (-cm water) (%vol)
Hanging column: 01-Nov-05 / 15:50 607.39 0.00 33.00

07-Nov-05 / 14:05 601.81 10.50 30.58
14-Nov-05 / 10:35 551.93 37.00 8.96
21-Nov-05 / 11:15 543.80 84.00 5.43

Pressure plate: 28-Nov-05 / 09:15 541.18 509.90 4.30

Comments:

` Weight including tares

Assumed density of water is 1.0 g/cm'

Laboratory analysis by., M. Carrillo
Data entered by. T. Bowekaty

Checked by. J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Relative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: B1 F3D4 Composite (95%)
Location: Sand Pile - ARP

Date/Time Collected: 9/23/05 11:42

Dry weight` of water activity meter sample (g): 146.85
Tare weight, jar (g): 113.03

Sample bulk density (g/cm'): 1.75

Matric Moisture
Weight* Potential Contentr

Date/Time (g) (-cm water) (% vol)
Water Activity Meter: 08-Nov-05 / 08:50 147.36 7750.5 2.63

Dry weight` of relative humidity box sample (g): 76.70
Tare weight (g): 44.42

Sample bulk density (g/cm): 1.75

Matric Moisture
Weight' Potential ContentT

Date/Time (g) (-cm water) (% vol)
Relative humidity box: 31-Oct-05 / 10:00 76.95 851293 1.36

Comments:

` Weight including tares

Assumed density of water Is 1.0 g/cros

Laboratory analysis by: Carrillo/O'Dowd/Carrillo
Data entered by., T. Bowekaty

Checked by., J. Hines



Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: B1F3D4 Composite (95%)
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points

Sample Number: 81F3D4 Composite (95%)
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°•y Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number.• 81F3D4 Composite (95%)
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content

Sample Number 81F3D4 Composite (95%)
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Daniei B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: B1F3D4 Composite (95%)
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Daniel B. Stephens & Associates, Inc.

Plot of Hydrauiic Conductivity vs Pressure Head
Sample Number: B1F3D4 Composite (95%)
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aniel B. Stepkens & Associates, /nc.

Gravel Correction Data Sheet

Job Name:

Job Number:

Sample Number:

Ring Number.

Depth:

Sp/!t:

Uncorrected input values

Mass (coarse)(g): 753

Mass (fines)(g): 13069

Dry bulk density (finesxg/cm3): 1.75

+Density (coarse)(g/cm3): 2.65

Ksat value (finesxcm/sec): 4.0E-02

Theta initial (fines): 0.1930

Theta saturated (fines): 0.3323

Theta residual (fines): 0.0307

'Theta initial (coarse): 0

'Theta saturated (coarse): 0

'Theta residual (coarse): 0

'Volume (coarse voids)(cm 3): 0

Corrected Values

Density (composite)(g/cm3): 1.78

Ksat composite(cm/sec): 3.9E-02

Theta initial composite: 0.1859

Theta saturated composite: 0.3201

Theta residual composite: 0.0296

Volumetric fraction of fines in composite: 0.963

Volumetric fraction of coarse In composite: 0.037

Volumetric fraction of voids in composite: 0.000

Volume (finesXcm3): 7468.00

Volume (coarse)(cm3): 284.15

Volume (composite)(cm3): 7752.15

Comments:
'Assumed to be 2.65, unless measured.

'Values will be zero if the coarse fraction Is assumed to hold no water in pores.

Date: 6-Dec-05
Data entered by., D. O'Dowd

Checked by. J. Hines

Fluor Hanford

1805.0212.00

131 F3D4 Composite (95%

NA

NA

#4
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points

Sample Number: 81F3D4 Comp (95%) Gravel Corrected
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 402.94
Job Number: LB05.0212.00 Tare wt., screen & clamp (g): 26.71

Sample Number: B1 F3D4 Comp (95%) MSD Tare wt., ring (g): 101.62
Location: Sand Pile - ARP Tare wt., epoxy (g): 0.00

Date/fime Cotlected: 9/23/05 11:42 Sample volume (cm'): 217.77

Saturated weight* at 0 cm tension (g): 607.39

Volume of watert in saturated sample (cm3): 76.12
Saturated moisture content (% vol): 34.95

Sample bulk density (glcm'): 1.85

Matric Moisture
Weight' Potential ContentT

DateRime (g) (-cm water) (% vol)
Hanging column: 01-Nov-05 / 15:50 607.39 0.00 34.95

07-Nov-05 / 14:05 601.81 10.50 32.39
14-Nov-05 / 10:35 551.93 37.00 9.49
21-Nov-05 / 11:15 543.80 84.00 5.75

Pressure plate: 28-Nov-0S / 09:15 541.18 509.90 4.55

Comments:

* Weight including tares

t Assumed density of water is 1.0 glcm3

Laboratory analysis by., M. Carrillo
Data entered by., T. Bowekaty

Checked by. J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Relative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: 131 F3D4 Comp (95%) MSD
Location: Sand Pile - ARP

Date/rime Collected: 9/23/05 11:42

Dry weight' of water activity meter sample (g): 146.85
Tare weight, jar (g): 113.03

Sample bulk density (g/cm'): 1.85

Matric Moisture
Weight' Potential ContentT

DatefTime (g) (-cm water) (% vol)
Water Activity Meter: 08-Nov-05 / 08:50 147.36 7750.5 2.79

Dry weight' of relative humidity box sample (g): 76.70
Tare weight (g): 44.42

Sample bulk density (g/cm): 1.85

Matric Moisture
Weight' Potential ConlentT

Date/Time (g) (-cm water) (% vol)

Relative humidity box: 31-Oct-05 / 10:00 76.95 851293 1.44

Comments:

* Weight including tares

i Assumed density of water Is 1.0 g/cm'

Laboratory analysis by. Carrillo/O'Dowd/Carrillo
Data entered by., T. Bowekaty

Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Water Retention Data Points

Sample Number: 81F3D4 Comp (95%) MSD
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Predicted Water Retention Curve and Data Points
Sample Number: BIF3D4 Comp (95%) MSD

1.E+06 ixi

---------------- -------------- -------- ------------------------------------

n

------------------------

------------ ------------------------

Hanging column

♦ Pressure plate
• Thermocouple

♦ Water activity meter
x Rh box
- Predicted curve

1.E+05

1.E+04

N
m

E

10w 1.E+03
ar
2

^

N

N

a`
1.E+02

♦

<-^-----

1.E+01

1.E+00 +

0 10 20 30 40

Moisture Content (°/a,cm3/cm)

50 60



Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: 81F3D4 Comp (95%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: 81F3D4 Comp (95%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: 81F3D4 Comp (95%) MSD
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number: 81F3D4 Comp (95%) MSD
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Daniel B. Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name.

Job Number.

Sample Number

Ring Number

Depth

Split

Fluor Hanford

LB05.0212.00

B1 F3D4 Composite (95%) MSD

NA

NA

#4

Uncorrected input values Corrected Values

Mass (coarse)(g): 753

Mass (fines)(g): 13069

Dry bulk density (finesxg/cm3): 1.85

^Density (coarse)(g/cma): 2.65

Ksat value (fines)(cm/sec): 3.8E-02

Theta initial (fines): 0.2050

Theta saturated (fines): 0.3519

Theta residual (fines): 0.0325

Density (composite)(g/cm): 1.88

Ksat composite(cm/sec): 3.7E-02

Theta initial composite: 0.1971

Theta saturated composite: 0.3383

Theta residual composite: 0.0312

'Theta initial (coarse): 0

'Theta saturated (coarse): 0

*Theta residual (coarse): 0

*Volume (coarse voids)(om'): 0

Volumetric fraction of fines in composite: 0.961

Volumetric fraction of coarse in composite: 0.039

Volumetric fraction of voids in composite: 0.000

Volume (finesxcm3): 7064.32

Volume (coarse)(cm3): 284.15

Volume (composite)(cm): 7348.48

Comments:

iAssumed to be 2.65, unless measured.

'Values will be zero if the coarse fraction is assumed to hold no water in pores.

Date: 6-Dec-05
Data entered by., D. O'Dowd

Checked by. J. Hines



Daniel B. Stephens & Associates, Inc.

4

Predicted Water Retention Curve and Data Points
Sample Number: 81F3D4 Comp (95%) MSD Gravel Corrected
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 313.81
Job Number: LB05.0212.00 Tare wt., screen & clamp (g): 27.66

Sample Number: B1F3D4 Custom Blend (80%) Tare wt., ring (g): 144.12
Location: Sand Pile - American Rock Products Tare wt., epoxy (g): 0.00

Date/Time Collected: 9/23/05 11:42 Sample volume (cm'): 224.32

Saturated weight' at 0 cm tension (g): 556.84
Volume of waterr in saturated sample (cm): 71.25

Saturated moisture content (% vol): 31.76
Sample bulk density (glcm'): 1.40

Matric Moisture
Weight' Potential ContentT

Date/Time (g) (-cm water) (% vol)
Hanging column: 03-Nov-05 / 15:45 556.84 0.00 31.76

09-Nov-05116:30 552.13 10.00 29.66
16-Nov-05 / 14:40 517.05 35.50 14.02
22-Nov-05112:30 497.27 90.00 5.21

Pressure plate: 28-Nov-0S / 10:05 494.47 611.88 3.96

Comments:

' Weight including tares

Assumed density of water is 1.0 g/cm'

Laboratory analysis by., M. Carrillo
Data entered by: T. Bowekaty

Checked by. J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Relative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: Bi F3D4 Custom Blend (80%)
Location: Sand Pile - American Rock Products

Date/Time Collected: 9/23/05 11:42

Dry weight' of water activity meter sample (g): 152.80
Tare weight jar (g): 113.10

Sample bulk density (g/cm'): 1.40

Matric Moisture
Weight' Potential ContentT

DatefTime (g) (-cm water) (% vol)
Water Activity Meter: 08-Nov-05 / 16:55 153.56 14787.1 2.68

Dry weight' of relative humidity box sample ( g): 83.56
Tare weight (g): 41.62

Sample bulk density (g/cm): 1.40

Matric Moisture
Weight' Potential Content'

Date/Time (g) (-cm water) (% vol)
Relative humidity box: 31-Oct-05 / 10:00 83.95 851293 1.28

Comments:

* Weight including tares

i Assumed density of water is 1.0 glcm'

Laboratory analysis by., Carrillo/O'Dowd/Carrillo
Data entered by., T. Bowekaty

Checked by. J. Hines



Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: B1F3D4 Custom Blend (80%)
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Daniel B. Stephens & Associates, Inc.a.^

Predicted Water Retention Curve and Data Points

Sample Number: 81F3D4 Custom Blend (80%)
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niel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: BIF3D4 Custom Blend (80%)
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: B1F3D4 Custom Blend (80%)
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number: 61F3D4 Custom Blend (80%)
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Daniel B. Stephens & Associates, Inc.
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number: B1F3D4 Custom Blend (80%)
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Daniet B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 313.81
Job Number: LB05.0212.00 Tare wt., screen & clamp (g): 27.66

Sample Number: B1 F3D4 Blend (80%) MSD Tare wt., ring (g): 144.12
Ring Number., Sand Pile - American Rock Products Tare wt., epoxy ( g): 0.00

Depth: 9/23/05 11:42 Sample volume (cm'): 182.41

Saturated weight' at 0 cm tension (g): 556.84

Volume of watert in saturated sample (cm3): 71.25
Saturated moisture content (% vol): 39.06

Sample bulk density (g/cm'): 1.72

Matric Moisture
Weight` Potential ContentT

Date/Time (g) (-cm water) (% vol)
Hanging column: 03-Nov-05 / 15:45 556.84 0.00 39.06

09-Nov-05 / 16:30 552.13 10.00 36.48
16-Nov-05 / 14:40 517.05 35.50 17.25
22-Nov-05 / 12:30 497.27 90.00 6.40

Pressure plate: 28-Nov-05 / 10:05 494.47 611.88 4.87

Comments:

* Weight including tares

r Assumed density of water is 1.0 g/cm3

Laboratory analysis by., M. Carrillo
Data entered by., T. Bowekaty

Checked by. J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data

Water Activity Meter/Relative Humidity Box
(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: BI F3D4 Blend (80%) MSD
Ring Number: Sand Pile - American Rock Products

Depth: 9/23/05 11:42

Dry weight` of water activity meter sample (g): 152.80
Tare weight, jar (g): 113.10

Sample bulk density (g/cm'): 1.72

Matric Moisture
Weight` Potential ContentT

Datelrime (g) (-cm water) (% vol)

Water Activity Meter: 0B-Nov-05 / 16:55 153.56 14787.1 3.29

Dry weight* of relative humidity box sample (g): 83.56

Tare weight (g): 41.62

Sample bulk density (g/cm): 1.72

Matric Moisture
Weight' Potential Content'

Date/Time (g) (-cm water) (% vol)

Relative humidity box: 31-Oct-05 / 10:00 83.95 851293 1.57

Comments:

* Weight including tares

r Assumed density of water is 1.0 g/cm3

Laboratory analysis by. Camillo/O'Dowd/Carrillo
Data entered by., T. Bowekaty

Checked by: J. Hines
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Water Retention Data Points
Sample Number: B1F3D4 Blend (80%) MSD
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Daniel B. Stephens & Associates, Inc.
,g

Predicted Water Retention Curve and Data Points

Sample Number: BIF3D4 Blend (80%) MSD
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4e Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number.• BIF3D4 Blend (80%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number.• B1F3D4 Blend (80%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: 81F3D4 Blend (80%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head

Sample Number.• 81F3D4 Blend (80%) MSD
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Cotumn/Pressure PlateIThermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 355.68

Job Number: LB05.0212.00 Tare wt., screen & clamp (g): 26.42

Sample Number: B1 F3D4 Custom Blend (90%) Tare wt., ring (g): 134.64

Location: Sand Pile - American Rock Products Tare wt., epoxy (g): 0.00

Date/Time Cotlected: 9/23/05 11:42 Sample volume (cm'): 225.71

Saturated welght' at 0 cm tension (g): 593.09

Volume of watert In saturated sample (cm3): 76.35
Saturated moisture content (% vol): 33.83

Sample bulk density (glcm'): 1.58

Matric Moisture
Weight' Potential ContentT

DatefTime (g) (-cm water) (% vol)

Hanging column: 03-Nov-05 / 15:30 593.09 0.00 33.83
09-Nov-05 / 11:15 589.49 10.50 32.23

16-Nov-05 / 14:35 549.39 38.50 14.47
22-Nov-05 / 12:20 530.69 81.50 6.18

Pressure plate: 28-Nov-05 / 10:05 527.28 611.88 4.67

Comments:

' Weight including tares

Assumed density of water is 1.0 g/cm9

Laboratory analysis by: M. Carrillo
Data entered by., T. Bowekaty

Checked by., J. Hines



Daniel B. Stephens & Associates, Inc.

:

Moisture Retention Data
Water Activity Mater/Relative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number.• B1F3D4 Custom Blend (90%)
Location: Sand Pile - American Rock Products

Date/Time Collected: 9/23/05 11:42

Dry weight' of water activity meter sample (g): 145.52
Tare weight, jar (g): 113.21

Sample bulk density (glcm'): 1.58

Matric Moisture
Weight' Potential ContentT

Datemme (g) (-cm water) (°/, vol)
Water Activity Meter: 11-Nov-05 / 09:05 145.99 23047.5 2.29

Dry weight* of relative humidity box sample (g): 78.43
Tare weight (g): 40.78

Sample bulk density (g/cm): 1.58

Matric Moisture
Weight' Potential Contentr

Datefiime (g) (-cm water) (% vol)
Relative humidity box: 31-Oct-05 / 10:00 78.79 851293 1.50

Comments:

Weight including tares

Assumed density of water is 1.0 glcm3

Laboratory analysis by: Carrillo/O'Dowd/Carrillo
Data entered by., T. Bowekaty

Checked by. J. Hines



Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number. B1F3D4 Custom Blend (90%)
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Predicted Water Retention Curve and Data Points

Sample Number: B1F3D4 Custom Blend (90%)
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°•,,•^^ Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number: 81F3D4 Custom Blend (90%)
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^''•.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: B1F3D4 Custom Blend (90%)
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Daniel B. Stephens & Associates, Inc.

Plot of Hydrauiic Conductivity vs Pressure Head

Sample Number: 81F3D4 Custom Blend (90%)
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Daniel B. Stephens & Associates, Inc.

ry

Moisture Retention Data
Hanging Column/Pressure PlateIThermoaouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 355.68
Job Number: LB05.0212.00 Tere wt., screen & clamp (g): 26.42

Sample Number.• B1 F3D4 Blend (90%) MSD Tare wt., ring (g): 134.64
Ring Number: Sand Pile - American Rock Products Tare wt., epoxy (g): 0.00

Depth: 9/23/05 11:42 Sample volume (cm'): 199.36

Saturated weight' at 0 cm tension (g): 593.09
Volume of watert in saturated sample (cm3): 76.35

Saturated moisture content (% vol): 38.30
Sample bulk density (g/cm'): 1.78

Matric Moisture
Weight* Potential Contentr

Date/Time (g) (-cm water) (% vol)
Hanging column: 03-Nov-0S / 15:30 593.09 0.00 38.30

09-Nov-05 / 11:15 589.49 10.50 36.49
16-Nov-05 / 14:35 549.39 38.50 16.38
22-Nov-05 / 12:20 530.69 81.50 7.00

Pressure plate: 28-Nov-0S / 10:05 527.28 611.88 5.29

Comments:

Weight including tares

Assumed density of water Is 1.0 g/cm3

Laboratory analysis by.• M. Carrillo
Data entered by., T. Bowekaty

Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Relative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: BI F3D4 Blend (90%) MSD
Ring Number.• Sand Pile - American Rock Products

Depth: 9123/05 11:42

Dry weight' of water activity meter sample (g): 145.52
Tare weight, jar (g): 113.21

Sample bulk density (g/cm'): 1.78

Matric Moisture
Weight' Potential ContentT

Date/Time (g) (-cm water) (% vol)
Water Activity Meter: 11-Nov-05 / 09:05 145.99 23047.5 2.60

Dry weight' of relative humidity box sample (g): 78.43
Tare weight (g): 40.78

Sample bulk density (g/cm3): 1.78

Matric Moisture
Weight' Potential ContentT

Date/Time (g) (-cm water) (% vol)

Relative humidity box: 31-Oct-05 / 10:00 78.79 851293 1.70

Comments:

• Weight Including tares

Assumed density of water is 1.0 gicm3

Laboratory analysis by. Carrillo/O'Dowd/Carrillo
Data entered by: T. Bowekaty

Checked by. J. Hines
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Water Retention Data Points

Sample Number: BIF3D4 Blend (90%) MSD
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: 81F3D4 Blend (90%) MSD
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: B1F3D4 Blend (90%) MSD
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Daniel B. Stephens & AssociaYes, Inc.
e^.

Plot of Hydraulic Conductivity vs Moisture Content

Sample Number: BIF3D4 Blend (90%) MSD
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°•• ^ ° Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number: B1F3D4 Blend (90%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: 81F3D4 Blend (90%) MSD
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Danief B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocoupie

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 382.56
Job Number: LB05.0212.00 Tare wt., screen & clamp (g): 25.59

Sample Number: B1 F3D4 Custom Blend (95%) Tare wt., ring (g): 101.49
Location: Sand Pile - American Rock Products Tare wt., epoxy (g): 0.00

Date/Time Collected: 9123/05 11:42 Sample volume (cm'): 230.30

Saturated wetght' at 0 cm tension ( g): 592.03
Volume of watert in saturated sample (cm3): 82.39

Saturated moisture content (% vol): 35.77
Sample bulk density (g/cm'): 1.66

Matric Moisture
Weight' Potential ContentT

Dateffime (g) (cmwater) (%vol)
Hanging column: 01-Nov-05 / 16:00 592.03 0.00 35.77

07-Nov-05 / 14:12 584.27 10.00 32.41
14-Nov-05 / 16:35 546.27 35.00 15.91
21 -Nov-05 / 11:10 523.92 79.00 6.20

Pressure ptate: 28-Nov-05 / 09:15 520.15 509.90 4.56

Comments:

* Weight including tares

t Assumed density of water is 1.0 g/cros

Laboratory analysis by. M. Carrillo
Data entered by. T. Bowekaty

Checked by. J. Hines
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Daniel B. Stephens & Assoctates, Inc.

Moisture Retention Data
Water Activity Meter/Retative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: 131 F3D4 Custom Blend (95%)
Location: Sand Pile - American Rock Products

Date/Time Collected: 9/23105 11:42

Dry weight` of water activity meter sample (g): 143.88
Tare weight, jar (g): 113.03

Sample bulk density (g/cm'): 1.66

Matric Moisture
Weight' Potential ContentT

Date/Time (g) (-cm water) (% vol)

WaterActivity Meter: 10-Nov-05 / 13:30 144.42 22333.6 2.91

Dry weight' of relative humidity box sample (g): 80.53
Tare weight (g): 41.90

Sample bulk density (g/cm3): 1.66

Matric Moisture
Weight' Potential ContentT

DatefTime (g) (-cm water) (% vol)

Relative humidity box: 31-Oct-05 / 10:00 80.93 851293 1.72

Comments:

* Weight including tares

t Assumed density of water is 1.0 g/cm8

Laboratory analysis by. Carrillo/O'Dowd/Carrillo
Data entered by. T. Bowekaty

Checked by., J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points

Sample Number: B1F3D4 Custom Blend (95%)
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Danie! B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points

Sample Number.• 81F3D4 Custom Blend (95%)
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: B1F3D4 Custom Blend (95%)
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niel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content

Sample Number: BIF3D4 Custom Blend (95%)
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Daniel B. Stephens & Associates, Inc.
.,^

Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number: B1F3D4 Custom Blend (95%)
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1.E+00

niel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number.• 81F3D4 Custom Blend (95%)
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure PlatelThermocouple

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc. Dry wt. of sample (g): 382.56
Job Number: LB05.0212.00 Tare wt., screen & clamp (g): 25.59

Sample Number: BI F3D4 Blend (95%) MSD Tare wt., ring (g): 101.49
Ring Number: Sand Pile - American Rock Products Tare wt., epoxy (g): 0.00

Depth: 9/23/05 11:42 Sample volume (cm'): 218.77

Saturated weight' at 0 cm tension (g): 592.03
Volume of watert in saturated sample (cm3): 82.39

Saturated moisture content (% vol): 37.66
Sample bulk density (g/cm'): 1.75

Matric Moisture
WeighY Potential Content'

Date/Time (g) (-cm water) (% vol)
Hanging column: 01-Nov-05 / 16:00 592.03 0.00 37.66

07-Nov-05 / 14:12 584.27 10.00 34.11
14-Nov-05/ 16:35 546.27 35.00 16.74
21 -Nov-05 / 11:10 523.92 79.00 6.53

Pressure plate: 28-Nov-05 / 09:15 520.15 509.90 4.80

Comments:

' Weight including tares

Assumed density of water is 1.0 g/cm3

Laboratory analysis by. M. Carrillo
Data entered by., T. Bowekaty

Checked by. J. Hines
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Moisture Retention Data
Water Activity Meter/Relative Humidity Box

(Main Drainage Curve)

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: 81 F3D4 Blend (95%) MSD
Ring Number: Sand Pile - American Rock Products

Depth: 9123/05 11:42

Dry weight" of water activity meter sample (g): 143.88
Tare weight, jar (g): 113.03

Sample bulk density (g/cm'): 1.75

Matric Moisture
Weight' Potential ContentT

Date/iime (g) (-cm water) (% vol)
Water Activity Meter: 10-Nov-05 ! 13:30 144.42 22333.6 3.06

Dry weight* of relative humidity box sample (g): 80.53
Tare weight (g): 41.90

Sample bulk density (g/cm'): 1.75

Matric Moisture
Weight' Potential ContentT

Datefrime (g) (-cm water) (% vol)
Relative humidity box: 31-Oct-05 / 10:00 80.93 851293 1.81

Comments:

Weight including tares

Assumed density of water Is 1.0 g/cm3

Laboratory analysis by: Carrillo/O'Dowd/Carrillo
Data entered by., T. Bowekaty

Checked by. J. Hines
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Water Retention Data Points

Sample Number: BIF3D4 Blend (95%) MSD

1.E+06

1.E+05

1.E+04

d
m

E

1.E+03
d

N
N

E
a

1.E+02

1.E+01

1.E+00

•

n Hanging column

♦ Pressure plate

• Thermocouple

• Water activity meter

x Rh box

♦

------°----------------------------- --------- ------------ - ------- -- ---- ^--°-; •

n

,
- -.- ----- ------- - ------------------- ---------'- ---- - ---- ------- - - --------_. -----------< -----i - ^-

0 10 20 30 40 50 60

Moisture Content (a/o,cro3/cm3)
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Predicted Water Retention Curve and Data Points

Sampfe Number: B1F3D4 Blend (95%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number.• B1F3D4 Blend (95%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: BIF3D4 Blend (95%) MSD
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number: B1F3D4 Blend (95%) MSD
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Daniel B. Stephens & Associates, Inc.

5ummary ot rarncte bIze cnaractensitcs

d1o dao dso

Sample Number (mm) (mm) (mm) Cu C' Method

B1 F3D4 Composite 0.30 1.1 1.7 5.7 0.68 DS

B1 F3D4 Custom Blend 0.18 0.56 0.70 3.9 0.97 DS

ASTM USDA

Classification Classification

Poody-graded sand Sand t

Poorly-graded sand Sand

Sample B1 F3D4 Composite was sieved on a standard ASTM D422 sieve stack. Sample B1 F3134 Custom Blend was was specifically created and sieved based on

the criteria below (provided by the client).

Cuctnm Rlend Criteria

Sieve
Percent Passing,

by weight

9.5 mm (318-in) 100

4.75 mm (No. 4) 100

2.36 mm (No.8) 100

1.18 mm (No.16) 85

0.60 mm (No. 30) 60

0.30 mm (No. 50) 30

0.15 mm (No. 100) 10

0.075 mm (No. 200)* 3'

•Maximum 3% + 200

,d, = Median particle diameter _ deo
C.

d,u
Est = Reported values for d,n. C^, C,, and soil

classification are estimates, since extrapolation (d,)x
was required to obtain the d,o diameter Cc _

(dloxdeo)

DS = Dry sieve

H = Hydrometer

WS = Wetsleve

t Greater than 10% of sample is coarse matedal



Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Dry Sieve Data

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: B1F3D4 Composite
Location: Sand Pile - ARP

Date/Time Collected: 9/23/05 11:42

Test Date: 7-Oct-0S

Shape: Angular
Hardness: Soft

Total Sample Weight ( g): 1767.99

Sieve
Number

Diameter
(mm)

Wt.
Retalned

(g)

Cum Wt.
Retained

(g)

Wt.
Passing

(g) % Passing

3" 75 0.00 0.00 1767.99 100.00
2" 50 0.00 0.00 1767.99 100.00
1.5" 38.1 0.00 0.00 1767.99 100.00
1" 25 0.00 0.00 1767.99 100.00

3/4" 19.0 0.00 0.00 1767.99 100.00
3/8" 9.5 0.00 0.00 1767.99 100.00
4 4.75 116.96 116.96 1651.03 93.38
10 2.00 504.84 621.80 1146.19 64.83
20 0.85 404.67 1026.47 741.52 41.94
40 0.425 408.66 1435.13 332.86 18.83
60 0.250 226.93 1662.06 105.93 5.99
140 0.106 97.15 1759.21 8.78 0.50
200 0.075 6.24 1765.45 2.54 0.14
pan 4.43 1769.88 - 1.89

djo(mm): 0.30 d5o(mm): 1.1

d,s (mm): 0.38 dai(mm): 1.7

d3o(mm): 0.59 ds4(mm): 3.6

Median Particle Diameter--d6o (mm): 1.1

Uniformity Coefficient, Cu-[deddlo] (mm): 5.7

Coefficient of Curvature, Cc--[(d3o)/(dlo'deD)] (mm): 0.68

Mean Particle Diameter-[(dje+d5O+de4)/3] (mm): 1.7

ASTM Soil Classification: Poorly-graded sand

USDA Soil C/assification: Sand t 1 Greater than 10% of sample is coarse matertal

Laboratory analysis by. T. Bowekaty
Data entered by., T. Bowekaty

Checked by. J. Hines



U.S. SiANDARD SIEVE NUAISERS
3 2 1.5 1 3/4 3/8 #4 #8 #16 #30 #50 #100 #200

100 0

90 10

80 20

ITI
:C 70 p30 Ci

M
z

60 nm 40
O

Z 50 ^ Dry Sieve 50
LL

Z 40 ogp c
w

30a 70 ^
2

20 ^80

10 90

0 100
1000 100 10 1 0.1 0.01 0.001

PARTICLE DIAMETER (mm)

UNIFIED COBBLES C'n;L SAND SILTORCLAV
Cc.s. ^r cc.s. u.m^ Fn»

USDA COBBLES GRAVEL SAND SILT CLAV
m^m Caw Ma6un Flne V AM

d1u=0.18 d300.35 d5o=0.56 d.=0.70 C„=3.9 CD0.97
SAMPLE NUMBER DATE/TIME COLLECTED ASTM CLASSIFICATION USDA CLASSIFICATION

B1F3D4 Custom Blend 9/23/05 11:42
T

Poorly-graded sand Sand

Daniel B. Stephens & Associates, Inc.
S
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Dry Sieve Data

Job Name: Fluor Hanford, Inc.
Job Number: LB05.0212.00

Sample Number: B1F3D4 Custom Blend
Location: Sand Pile - ARP

Date/Nme Collected: 9123/05 11:42

Test Date: 20-Oct-05

Shape: Angular
Hardness: Soft

Total Sample Weight (g): 701.39

Sieve
Number

Diameter
(mm)

Wt.
Retained

(g)

Cum Wt.
Retained

(g)

Wt.
Passing

(g) % Passing

3/8" 9.5 0.00 0.00 701.39 100.00
4 4.75 0.00 0.00 701.39 100.00
8 2.36 0.22 . 0.22 701.17 99.97
16 1.18 85.02 85.24 616.15 87.85
30 0.600 160.32 245.56 455.83 64.99
50 0.300 239.34 484.90 216.49 30.87
100 0.150 149.80 634.70 66.69 9.51
200 0.075 55.96 690.66 10.73 1.53
pan 10.76 701.42 - 0.03

djo (mm): 0.18 dm (mm): 0.56

d,6 (mm): 0.25 d6o(mm): 0.70

d3o(mm): 0.35 d84(mm): 1.4

Median Particle Diameter--d6o ( mm): 0.56

Uniformity CoefBcient, Cu--[deddlo] (mm): 3.9

Coefficient of Curvature, Cc-[(d3o)`I(dlo'd6o)] (mm): 0.97

Mean Particle Diameter-[(dje+d5O+d84)/3] (mm): 0.74

ASTM Soil Classification: Poorly-graded sand

USDA Soil Classification: Sand

Laboratory analysis by: T. Bowekaty
Data entered by. D. O'Dowd

Checked by. J. Hines



U.S. SrANDARDSIEVE NUMBERS

100
3 2 1.5 1 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 0

90 1 0

80 20

m
70 30 m

Z60 40
I

}
m O

w 50 ^ Dry Sieve 50 z
Z

r
m

ll ;u
40 60Z

ULI

W 30 70
a =

20
^

80

10 90

0 100

1000 100 10 1 0.1 0.01 0.001

PARTICLE DIAMETER (mm)

UNIFIED COeeLES GRAVEL SAND
SILTOftCLAY

C. Fkr C. MeCMim FYw

USDA COBBLES GRAVEL ^ND SILT CLAY
C. AMmum Fhw V rne

d10=0.30 d30=0.59 d501.1 d801.7 Cu =5.7 C0 =0.68

SAMPLE NUMBER DATElnME COLLECTED ASTM CLASSIFICATION USDA CLASSIFICATION

B1F3D4 Composite 9/23/05 11:42 Poorly-graded sand Sand t

1 Greater than 10% of sample is coarse material

Daniel B Stephens & Assoclates,Inc.

"„ _



Proctor Compaction



Daniel B. Stephens & Associates, Inc.

Summary of Proctor Compaction Tests

Optimum Maximum
Moisture Content Dry Bulk Density

Sample Number (% g/g) (g/cm3)

B1F3D4 Composite 12.7 1.82

B1 F3D4 Composite(Gravel Corrected) 12.3 1.85

BIF3D4 Custom Blend 15.4 1.73



^^.,

^^,^ Daniel B. Stephens & Associates, Inc.

^

Proctor Compaction Data Points with Fitted Curve
Sample Number.• B1F3D4 Composite

Optimum Moisture Content (%): 12.7
Maximum Dry Bulk Density (g/cm): 1.82
Assumed particle density (g/cm3): 2.65

Test Date: 5-Oct-05

2.0

1.9

^e,
^
^
of

.̂N

t]

0

----------------------------------
^r- ---....;. ----- c

oZ

---------------------=---

1.7

1.6 +

0 5 10

Moisture Content (%)

Compaction method: Standard A

Laboratory analysis by: T. Sciacca
Data entered by., D. O'Dowd

Checked by. J. Hines

15 20



°•,, ^^- Daniel B. Stephens & Associates, Inc.

Proctor Compaction Data Points with Fitted Curve
Sample Number: 81F3D4 Composite(Gravel Corrected)

Optimum Moisture Content (%): 12.3
Maximum Dry Bulk Density (glcm): 1.85
Assumed particle density (glcm): 2.65

2.0

1.9

n
E
0
rn..,

N
1.8

t]
Y_
7

G

1.7

1.6

Test Date: 5-Oct-05

0 5 10 15 20

Moisture Content (%)

Compaction method: Standard A

Laboratory analysis by. T. Sciacca
Data entered by., D. O'Dowd

Checked by. J. Hines



4;

^^ l'^

Daniel B. Stephens & Associates, Inc.

Proctor Compaction Data Points with Fitted Curve
Sample Number: B1F3D4 Custom Blend

1.9

, 1.8
E°
^

Z^

Optimum Moisture Content (%): 15.4

Maximum Dry Bulk Density (glcm3): 1.73

Assumed particle density (glcm'): 2.65

Test Date: 20-Oct-05

-----------------

\ °jnsc
G,L

c
d
O

3

L.^
t^ 1.7

1.6 +

5 10 15

Moisture Content (%)

Compaction method: Standard A

Laboratory analysis by. D. O'Dowd
Data entered by: D. O'Dowd

Checked by. J. Hines

20 25



Laboratory Tests
and Methods



Daniel B. Stephens & Associates, Inc.

Tests and Methods

Dry Bulk Density: ASTM D4531; ASTM D6836

Moisture Content: ASTM D2216; ASTM D6836

Calculated Porosity: Klute, A. 1986. Porosity. Chp.18-2.1, pp. 444-445, in A. Klute (ed.), Methods of Soil

Analysis, American Society of Agronomy, Madison, W I

Saturated K:
Constant Head: ASTM D 2434 (modified apparatus)

Hanging Column Method: ASTM D6836; Klute, A. 1986. Porosity. Chp.26, in A. Klute (ed.), Methods of Soil

Analysis, American Society of Agronomy, Madison, W I

Pressure Plate Method: ASTM D6836; ASTM D2325

Water Potential Method: ASTM D6836; Rawlins, S.L. and G.S. Campbell, 1986. Water Potential: Thermocouple

Psychrometry. Chp. 24, pp. 597-619, in A. Klute (ed.), Methods of Soil Analysis, Part 1.
American Society of Agronomy, Madison, W I.

Relative Humidity Box: Karathanasis & Hajek. 1982. Quantitative Evaluation of Water Adsorption on Soil
Clays.SSA Journal 46:1321-1325

Calc. Kunsat: ASTM D6836; Soil Sci. Soc. Am. J. 1980 44:892-898

Particle Size Analysis: ASTM D422

Proctor Compaction Test: ASTM D698

Course Fraction (Gravel) ASTM D4718; Bouwer, H. and Rice, R.C. 1984. Hydraulic Properties of Stony Vadose

Correction (calc): Zones. Groundwater Vol. 22, No. 6
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Daniel B. Stephens & Associates, he.
5840 Osuna Rd., NE

Albuquerque, NM 87109
(505) 889-7752

FAX: (505) 889-0258

Date 10/4/05 Total Pages Including Cover Sheet 9

To Steve Trent, FH From Joleen Hines, DBS&A

Fax No. (866) 252-5816 Project No.
Phone:(509)373-5869]

k¢mr2rks'

Joleen Hines
505-889-7752
jhines a)dbstephens.com

A. +^.ma!!on coneained fn dfafrxanniJe conmin.r eat^nlio(, priW/eged, or prCpriemry mfOrAWhbn that /J theproperty ofDantN B. SuPhcn9 Ct
Associates. Inc.. (DBS&q), or is thepr»perd ofannBter antib, but wltFin the cutrodyaM cencol ajDBSdA. The mfarmation Ninyndwfar thc uu of
the individuol or the entity nnmedon the nmttmi.g,ion aheeG Jfyou on nottFe (nNn&d ree.ptcnl, be aware eka[ anydiscfo.rvrc, ropy/nd, m vee oftNfy
Nlaeopiod tnjormation ia prdribifed Jfycu recNua this aLcopy in errnr, pleare nonfy us by telephone immedarely so that we can aman8e for tht
revieual qfthe oriyina/ dcevmm@ at no ccat to yoa Tkank you fnr your prslatonce.

C:1D^u and SeaiageV9610e.NapV^b Fu qcy„pi.,cd.
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a _____
Dan1e1 B. Stephens dc Associates, Inc,

SAMPLE RECEIPT FORM

CLIENT: Fluor lianford, Inc.
PROJECT #: Contract No: 27892

DBS&A
PROJECT #:

No. 0 111 P. 2

DATE RECEIVED: 91/2705

Are the custody seals on the cooler intact? N/A

Are the custody seals on the sample contalners intact? Yes

Are there Chain of Custody(COC), or other directive shipping papers? Yes

Is the COG complete? Yes

Is the COC in agreement with the samples received? Yes

Did all the samples arrive intact? Yes

Comments

Three samples arrived, each in full 5-gallon buckets, in good condition. A
fourth sample arrived in a small (250 g. container), loose. The samples are
being prepared today, and testing will begin soon

If you have any questions or concerns please contact Joleen Hines at (505)
889-7752.

)TE: Samples will be held for a period of 30 days after the completion of testing. After

days samples will be disposed of locally unless DBS&A receives other instructions.

Signature ^

ssco OOUN4 RD NE. Atd10USFDUE, NM B11p6

(505) 9BB-9T!! FNt (m) Ul9435E

Disclaimer:

Interprefations of test resuits, interim reports of laboralory hodc, and reseai<h and development of specdal equlpment or test procedures will be
dtarged at our regular schedule of professional seMces fe". whinh is avallable uDan request The teating utilized to generate laboratory reports
follows meVwds that are standard for the industry. The resutts do not oonsBWte a professional or ezpen opinion by DBS&A, nor can the results
affect any professional or mparl opinions rendered with respect thereto by DBSBA. All testing undertaken by DBS&A, and any and all reports
provided from said tes8ng, constitute more test results using standardized methods, and cannot be used to disqualify DgS&A from rendering any
pefeseionel or erpeu<opinwn. Beoause of tna nature of the results of our testing, and the limited scope of the Lab's undertaking, you hereby
waive any claim of aonWct of Interest by DBS&A in the event profeselonal or expert opinion is requested of qualiFled prete5sionais or esperts within
DBS&A. for or against any party. Other tnan the exprYee N7n'anty that the tasting utilized under mis Contract uses standard methods. DBSBA
disclaims any and all other wdrranties of any kind wat6oever.
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Oct4. 2005 4^33PM No.0111 P. 4

PARTS AND TOOLS RETURN (PTR) FORM
PROJECT HANFORD, 2356 STEVENS DR., RICHt_AND, WA 99354

REFERENCE BUSINESS PROCESS GUIDE - MATERIAL RETURNS

I 3 SECTION A - Material lnforroatlon

Company FH Date 09/26/2005 Contrad5pedalistName PTRNo.

OneofthefollowingiaREQUIRED- N/A 16270
POlRetease No. N/A Phone Number N/A

ConlracVRel. No. 27892 Material CoordlnatorlP-Card Hold®r Name

P-Cerd Log No. N/A N/a
Total Pieces

Other N/A Phone Number N/A
4

t^No. Quantity UIM Level Description (Catalog ID No., ON, Oov. Tag No.)flnolude Raeeon for Return Unit Price Value

1 3 EA SAND IN 5 GALLON POLY BUCKET - N/A N/A
SAF F05-037 qyvz-z^3^
70 LB (1 f 3O )

72 LB (2 of 3)
70 LB (3 of 3) r.7C1z^Ai1Dz^Z^^^r

l 7S6CTION 8 • Fnenc iet Traneeotion InfurtnaUon

Passport Purchase Order Financial Transaction - Check One ContracflP-CardNther - No Financial Transaction Created from PTR

q Credit - Return for Credit - PP Receipt Required q Credlt- ConVaONP-Cerd q Core Charge - Return for Credit of Deposit
q Rephlea - Return for Replacement - PP Receipt Required q Repair q Replace

q Inwntory - Return to PHMC Inventory q Saio Supplier Owned Materials. q Ship Waste/Material for Disposal
Cdntainers Sam le t, p s, e c.q Return - QA-Non-NCR Material (Credit)

'Ship Govt Owned Materials, q Over Shipment
Requlrea idenflfioation of rnMralling Purchase Order, CantreCt, Contetners. Samples, etc.

M P iRor P tope CustodC an accountable for the Govt. q OTHERaro t i ith R l tip per y n ance w egu a ons.

SECTION C - Nanrdous Material Inforroatlon
Hazardous Material q Yee` No -T&P InspeOtions (roq'd) q Yes ® No CeRlned Free of Contamination Yes q No

Radioactive Materlal q Yes' No Indude appropriate shipping document. Certificr's Neme/Date
Rad. Control Survey q Yes No

Radioactive Material is e1a0 Hazardous.

3
Custodian: M. A. BAECHLER

urrenr, ocetion o a or aL Date Aval l ablili to Ship;

MO-026 / 300
09/26/2005

3Telephone: 509-531-0638

SECTION D - Yendor/Ship To Information

ShipTO: D. B. STEPHENS Contractor FLUOR HANFORD, INC. ^

6020 ACADENIY ROAD - 2355 STEVENS DRIVE /

SUITE 100 . RICNLAND, WA 99354 ,.

ALBUQU&RQUE, NM 87109

ATTN7 MIKE BAECHLER,300,MO-026 3

Contact: JOLEEN HINES

Contact Phene:

RANO.: N/A

F.O.B.

PItem % Cost Cost Center CACN COA SECTION E - thi pping tnformet nn - To be SECTION OSq /Shipping Notica Information -
corrtpteled by 5hi g De rtment To be com el Tiy 9hippj0 rement

1 100 M8200 119142 ES20 Roulung

B/L No. 5^7° /'7Lt7/f e_ Date S ppetl %^ ZVj

S0. Wt. ^r 7;. 70 OSD&D No.

Fri. Collect Shipping Notice No.

Accl- No, Receipt No.

A-6001-535(03/06)



Oct, 4. 2005 4:33PM N o , 0^ 11 P, I

PARTS AND TOOLS RETURN (PTR) FORM (Continued)
PTR No.

16270

i^mnNO
Quantity U/M LeQvel Desctlp6en (Cxlaiug ID No.. 9M, Gcv, Tag No.pmrJude Reason for Return Unit Price Value

2 1 EA SAND PACKAGED IN POLY COOLER WITH PACKING N/A N/A

PEANUTS

COOLER # GRP-05-012

SAF # FOS-037 ^-1 (^ [^ ^

ic

I^Y

4 LB /"/ T

A-0001•535R(03/05)



Oct. 4. 2005" 4^ 34PM °`°"

From: OriginlD: (509)3r&7788 ^
SHpPING DEFT
FLUOR HANFORD ^
7366 STEVENS DR BLL1G 1162

kICFB.MD, WA 99J6t

SHIPTO: (502)531-053B BILLBENDER

JOLEEN HINES
O.B.STEPHENS
6010 ACADEMY ROAD
SUITE 100 PTR16270
ALBUQUERQUE, NM 87109

h^ 0111 I'P. 6 oFl

DelNary Addrass Bar Cod e

PRIORITY OVERNIGHT

7912 1654 8280

87109 -NM-US

TUE
DtliVerBy:

FOaM 27SEP05
mc,

ABQ Al

ONMA

Shipping Label: Your shipment is complete

1. Use the'Print' feature from your browser to send this page to your leser or inkjet printer.
2. Fold the printed page along the horizontal line.
3. place label in shipping pouch and affae it to your shipment ao that the barcqde portion of the label can oe read and Scanned.

Warning: Use only the printed original label for shipping. UainO a photocopy of this label for shipping purposes is fraudulent
and could result in additional billing tXrargea, along with the cancellation of your FadEx account number.

Use of this system constitutes your agneament to the eervice condlllons in the eunent Fedtx Sarvice Guide, available on fedex.com. FedErc will not
be responslble for any claim In exoess of S700 per package, wheHter the result of loss, damage, delay, non-delivery, misdelivery, or miainformation,
unless you declare a hlgharvalue, pay an edd@ional eharga, document your aoluallosc and file a amely cleim. Umltaaons found In the current FedFx
Sarvia Guide apply. Your right to lecovar from FedEx for any loes, including intnnsit value of the pacluape, bsa of aeiee, Incomc imen:st, profit,
ettomeys feea, costs, and oMer forms of damage whether direct. incidental, conmquenaal, or apeclal is limited to the greater of E100 or the
autnonzed deolerad vmue. RecGVer y cannot exceed aealEl documented IOSi. Ma)limum foFham6 of eMfOOrdinary value Is E500, e.g. Jewelry,
preaous metala, negotiable IneWrnents and other items sated in our Service Giude. Wdtten claims must be aled within abict time fimita. see wnent
FedEx Service Guide.
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